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(54) FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system whose energy efficiency is good and whose fuel 
cell temperature is set at desired temperature without 
requiring a large capacity battery. 
SOLUTION: Hydrogen gas is supplied to a hydrogen 
storage alloy tank 300 from a high-pressure hydrogen 
tank 100, and the hydrogen gas is absorbed in the 
hydrogen storage alloy tank 300. As the hydrogen 
storage alloy tank 300 generates heat by absorbing the 
hydrogen gas, the heat generated is conveyed to the fuel 
cell 200 by cooling water which circulates between the 
hydrogen storage alloy tank 300 and the fuel cell 200. 
Thereby the temperature of the fuel cell 200 is raised. 
The hydrogen gas supplying to the hydrogen storage 
alloy tank 300 is stopped at the timing that the temperature Tw of the cooling water reaches 
supplying stop temperature Ttag before reaching the warming-up level temperature Ttag, 
supplying quantity of the hydrogen gas to the hydrogen storage alloy tank 300 can be reduced 
comparing to a case that the hydrogen gas is supplied continuously to the hydrogen storage 
alloy tank 300 until temperature Tw of the cooling water reaches wanning-up level 
temperature Ttag. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the fiiel cell system equipped with a hydrogen tank which supphes hydrogen gas, 
and a fuel cell which generates power in response to supply of said hydrogen gas, 
A hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fuel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium, and making heat 
exchange perform between said fiiel cells and said hydrogen storing metal alloy tanks at 
least. 

It prepares for a pan, 

By supplying said hydrogen gas to said hydrogen storing metal alloy tank from said 
hydrogen tank, and carrying out occlusion of this hydrogen gas to said hydrogen storing 
metal alloy tank To predetermined timing before making the heat which was made to 
generate heat and was generated by this hydrogen storing metal alloy tank transmit to 
said fuel cell by said heat exchange data medium, raising temperature of this fiiel cell 
and temperature of said fiiel cell turning into aim temperature after that While 
suspending supply of said hydrogen gas from said hydrogen tank to said hydrogen 
storing metal alloy tank, 

Said predetermined timing is a friel cell system characterized by being set as timing 
which can raise temperature of said fuel cell beyond said aim temperature by making 
the sensible heat of said hydrogen storing metal alloy tank transmit to said fuel cell by 
said heat exchange data medium after supply interruption of said hydrogen gas. 
[Claim 2] 

In a fuel cell system according to claim 1, 

Said predetermined timing is a fiiel cell system characterized by being the timing to 
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which temperature of said fuel cell reached a supply interruption temperature lower 
than said aim temperature set up beforehand. 
[Claim 3] 

In a fuel cell system according to claim 1, 

Said predetermined timing is a fuel cell system characterized by being the timing to 
which the amount of addition of said hydrogen gas supplied to said hydrogen storing 
metal alloy tank reached an amount set up beforehand. 
[Claim 4] 

It is the fuel cell system equipped with a hydrogen tank which supplies hydrogen gas, 
and a fuel cell which generates power in response to supply of said hydrogen gas, 
A hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fuel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium, and making heat 
exchange perform between said fuel cells and said hydrogen storing metal alloy tanks at 
least, 

At least two regulators for being prepared into the 1st [ for supplying said hydrogen gas 
to said fuel cell from said hydrogen tank ] hydrogen gas passageway, and decompressing 
said hydrogen gas, 
It prepares for a pan. 

While supplying this hydrogen gas that was made to emit said hydrogen gas by which 
occlusion is carried out to this hydrogen storing metal alloy tank by making heat which 
said fuel cell generates transmit to said hydrogen storing metal alloy tank by said heat 
exchange data medium, and was emitted to said fuel cell and using for generating of 
said power, 

The 2nd hydrogen gas passageway for supplying said hydrogen gas to said fuel cell from 
said hydrogen storing metal alloy tank is a fuel cell system characterized by joining said 
1st hydrogen gas passageway between a regulator of a side nearest to said fuel cell, and 
** in said fuel cell and said 1st hydrogen gas passageway. 
[Claim 5] 

In a fuel cell system according to claim 4, 

A juncture of said 1st hydrogen gas passageway and said 2nd hydrogen gas passageway 
is a fuel ceU system characterized by being near the feed hopper of said hydrogen gas of 
said fuel cell. 
[Claim 6] 

In a fiiel cell system according to claim 4, 

A fuel cell system characterized by having a check valve which pours said hydrogen gas 
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in an one direction from said hydrogen storing metal alloy Tanggu to said fuel cell side 
only when a pressure of said hydrogen storing metal alloy Tanggu becomes higher than 
a pressure by the side of said fuel cell into said 2nd hydrogen gas passageway, 
[Claim 7] 

It is the fiiel cell system equipped with a hydrogen tank which suppHes hydrogen gas, 
and a fuel cell which generates power in response to supply of said hydrogen gas, 
A hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fiiel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium through heat exchange 
data-medium passage, and making heat exchange perform between said fuel cells and 
said hydrogen storing metal alloy tanks at least. 
It prepares for a pan. 

While said heat exchange section is equipped with a radiator which can cool said heat 
exchange data medium compulsorily, 

Said heat exchange data-medium passage is a fuel cell system characterized by 
consisting only of the 2nd heat exchange data-medium passage which connects heat 
exchange data-medium passage, and said the 1st fuel cell and said radiator which 
connects said fuel cell and said hydrogen storing metal alloy tank. 
[Claim 8] 

Vehicles characterized by carrying a fuel cell system of one publication of arbitration of 
claim 1 thru/or the claims 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the fuel cell system which can make temperature of a fuel cell 
into a desired temperature especially about the fuel cell system equipped with the 
hydrogen tank which supplies hydrogen gas, and the fuel cell which generates power in 
response to supply of hydrogen gas. 
[0002] 

[Description of the Prior Art] 

When using the vehicles carrying the fuel cell system equipped with the high-pressure 
hydrogen tank and the fuel cell for a winter season in a cold district, since ambient 
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temperature is very low (for example, less than 0 degree C), before starting of a fuel cell 
system, a possibility that the inside of a fuel cell may have frozen (for example, the 
electrolyte film etc. has frozen) is, and a fuel cell cannot be operated if it remains as it is. 
Therefore, at the time of starting of a fuel cell system, after raising the temperature of a 
fuel cell to ordinary temperature (for example, 0 degrees C or more) and making the 
inside of a fuel cell thaw, it is necessary to operate a fuel cell. 
[0003] 

Therefore, in the former, in such a case, the electric heater or the combustion heater 
was used, and the method of heating the cooling water which circulates through the 
inside of the main part of a fuel cell or a fuel cell was taken. 
[0004] 

Moreover, in the former, when the temperature of a fuel cell did not go up easily to a 
proper temperature after the fuel cell operated, the method same with having described 
above was taken. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, for example, by the method using an electric heater, in order to supply power 
to an electric heater, the problem that it was necessary to carry a mass battery was in 
vehicles. 
[0006] 

Moreover, by the method using a combustion heater, in order to supply and burn the 
hydrogen gas which is the fuel which should be supplied to a fuel cell at a combustion 
heater, the fiiel (namely, hydrogen gas) of the part will only be used for combustion, and 
will be used for power generating in a fuel cell at all. Therefore, the energy which the 
fuel of the part has was seen from a viewpoint of power generating, and had the problem 
of being lost. In addition, in supplying the conserved power to an electric heater and 
making an electric heater heat after storing the power generated with the fuel cell in a 
battery, when an electric heater is used, the same problem occurs. 
[0007] 

Although the time amount of after operation termination of a fuel cell and a certain 
degree can maintain the temperature of a fiiel cell at a proper temperature by the 
method of starting although the method of covering the whole fuel cell with a heat 
insulator etc. as the other methods further again, and keeping a fuel cell warm is also 
considered, if it passes for a long time, in order for any to fall to ambient temperature, it 
is necessary to raise the temperature of a fuel cell to a proper temperature also in this 
case at the time of starting. 
[0008] 

Therefore, without solving the trouble of the above-mentioned conventional technology 
and requiring a mass battery, the purpose of this invention can be made into the 
temperature of a request of the temperature of a fuel cell, and is to offer the fuel cell 
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system which can use energy efficiently moreover. 
[0009] 

[The means for solving a technical problem, and its operation and effect] 
In order to attain a part of above-mentioned purpose [ at least ], the 1st fuel cell system 
of this invention is a fuel cell system equipped with the hydrogen tank which suppUes 
hydrogen gas, and the fuel cell which generates power in response to supply of said 
hydrogen gas, 

The hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fuel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium, and making heat 
exchange perform between said fuel cells and said hydrogen storing metal alloy tanks at 
least, 

It prepares for a pan. 

By supplying said hydrogen gas to said hydrogen storing metal alloy tank from said 
hydrogen tank, and carrying out occlusion of this hydrogen gas to said hydrogen storing 
metal alloy tank To the predetermined timing before making the heat which was made 
to generate heat and was generated by this hydrogen storing metal alloy tank transmit 
to said fuel cell by said heat exchange data medium, raising the temperature of this fuel 
cell and the temperature of said fuel cell turning into aim temperature after that While 
suspending supply of said hydrogen gas from said hydrogen tank to said hydrogen 
storing metal aUoy tank. 

Said predetermined timing makes it a summary to be set as the timing which can raise 
the temperature of said fuel cell beyond said aim temperature by making the sensible 
heat of said hydrogen storing metal alloy tank transmit to said fuel cell by said heat 
exchange data medium after the supply interruption of said hydrogen gas. 
[0010] 

Thus, in the 1st fuel cell system, hydrogen gas is supplied to a hydrogen storing metal 
alloy tank from a hydrogen tank, and occlusion of the hydrogen gas is carried out to a 
hydrogen absorption tank. If occlusion of the hydrogen gas is carried out, since a 
hydrogen storing metal alloy will produce exothermic reaction, a hydrogen storing 
metal alloy tank generates heat. The temperature of a fuel cell is raised by making this 
generated heat transmit to a fuel cell by heat exchange data medium through which the 
heat exchange section circulates. 
[0011] 

Therefore, a fuel cell can be operated, after raising the temperature of a fuel cell to 
ordinary temperature and making the inside of a fuel cell thaw at the time of starting. 
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even when according to the 1st fuel cell system ambient temperature is very low like a 
winter season and the inside of a fuel cell has frozen before starting of a fuel cell system, 
for example. A mass battery is not needed, either, while the electric heater and 
combustion heater which were used in the former become unnecessary, since the 
temperature of a fuel cell is raised using the heat generated at this time in case 
occlusion of the hydrogen gas is carried out to a hydrogen absorption tank. 
[0012] 

Moreover, as compared with a case so that it may continue supplying hydrogen gas to a 
hydrogen storing metal alloy tank, the amount of supply of the hydrogen gas to a 
hydrogen storing metal alloy tank can be lessened until the temperature of a fuel cell 
reaches aim temperature, in order to stop to the above-mentioned timing before the 
temperature of a fiiel cell turns into aim temperature, in case supply of the hydrogen 
gas to a hydrogen storing metal alloy tank is suspended. 
[0013] 

In the 1st fuel cell system, said predetermined timing may be the timing to which the 
temperature of said fuel cell reached a supply interruption temperature lower than said 
aim temperature set up beforehand, and may be the timing to which the amount of 
addition of said hydrogen gas supplied to said hydrogen storing metal alloy tank 
reached the amount set up beforehand. 
[0014] 

Before the temperature of a fuel cell turns into aim temperature by using such timing, 
supply of the hydrogen gas to a hydrogen storing metal alloy tank can be stopped to 
proper timing. 
[0015] 

The 2nd fuel cell system of this invention is a fuel cell system equipped with the 
hydrogen tank which supplies hydrogen gas, and the fuel cell which generates power in 
response to supply of said hydrogen gas, 

The hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fiiel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium, and making heat 
exchange perform between said fuel cells and said hydrogen storing metal alloy tanks at 
least. 

At least two regulators for being prepared into the 1st [ for supplying said hydrogen gas 
to said fuel cell from said hydrogen tank ] hydrogen gas passageway, and decompressing 
said hydrogen gas, 
It prepares for a pan, 
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While supplying this hydrogen gas that was made to emit said hydrogen gas by which 
occlusion is carried out to this hydrogen storing metal alloy tank by making the heat 
which said fuel cell generates transmit to said hydrogen storing metal alloy tank by said 
heat exchange data medium, and was emitted to said fuel cell and using for generating 
of said power, 

The 2nd hydrogen gas passageway for supplying said hydrogen gas to said fuel cell from 
said hydrogen storing metal alloy tank makes it a summary to join said 1st hydrogen 
gas passageway between the regulator of the side nearest to said fuel cell, and ** in said 
fuel cell and said 1st hydrogen gas passageway. 
[0016] 

Therefore, in the 2nd fuel cell system, the hydrogen gas emitted from the hydrogen 
storing metal alloy tank is supplied to a fuel cell, without passing along a regulator. 
Even if the pressure of a hydrogen storing metal alloy tank is a low pressure, hydrogen 
gas can be supplied to a fuel cell from a hydrogen storing metal alloy tank. For this 
reason, the amount of possible occlusion of the hydrogen gas in a hydrogen storing 
metal alloy tank can be increased, and the total amount of the pyrexia from a hydrogen 
storing metal alloy tank can be enlarged. 
[0017] 

As for the juncture of said 1st hydrogen gas passageway and said 2nd hydrogen gas 
passageway, in the 2nd fuel cell system, it is desirable that it is near the feed hopper of 
said hydrogen gas of said fuel cell. 
[0018] 

By making it such a configuration, the passage length from the hydrogen storing metal 
alloy tank 300 to a fuel cell also becomes short, and the pressure loss resulting from 
passage length can be suppressed. 
[0019] 

In the 2nd fuel cell system, only when the pressure of said hydrogen storing metal alloy 
Tanggu becomes higher than the pressure by the side of said fiiel cell into said 2nd 
hydrogen gas passageway, it is desirable to have the check valve which pours said 
hydrogen gas in an one direction from said hydrogen storing metal alloy Tanggu to said 
fuel cell side. 
[0020] 

If the pressure of hydrogen storing metal alloy Tanggu becomes higher than the 
pressure by the side of a fuel cell by having such a check valve, supply of the hydrogen 
gas from a hydrogen storing metal alloy tank to a fiiel cell will be started automatically, 
and if it becomes low, since supply of the hydrogen gas will be suspended automatically, 
the valve control by a control section etc. can be made unnecessary. 
[0021] 

The 3rd fuel cell system of this invention is a fuel cell system equipped with the 
hydrogen tank which supplies hydrogen gas, and the fuel cell which generates power in 
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response to supply of said hydrogen gas, 

The hydrogen storing metal alloy tank which it has a hydrogen storing metal alloy, and 
occlusion of this hydrogen gas is carried out with said hydrogen storing metal alloy, or 
said hydrogen gas in which this hydrogen storing metal alloy carried out occlusion is 
emitted, and can supply said fuel cell in response to supply of said hydrogen tank to said 
hydrogen gas, 

The heat exchange section with possible making said fuel cell and said hydrogen storing 
metal alloy tank circulate through heat exchange data medium through heat exchange 
data-medium passage, and making heat exchange perform between said fuel cells and 
said hydrogen storing metal alloy tanks at least, 
It prepares for a pan. 

While said heat exchange section is equipped with the radiator which can cool said heat 
exchange data medium compulsorily, 

Said heat exchange data-medium passage makes it a summary to consist only of the 
2nd heat exchange data-medium passage which connects heat exchange data-medium 
passage, and said the 1st fuel cell and said radiator which connects said fuel cell and 
said hydrogen storing metal aUoy tank. 
[0022] 

thus, since the 1st heat exchange data-medium passage can be used as bypass passage 
for bypassing a radiator the 1st heat exchange data-medium passage which connects a 
fuel cell and a hydrogen storing metal alloy tank for heat exchange data-medium 
passage, the 2nd heat exchange data-medium passage which connects a fuel ceU and a 
radiator, and by coming out and constituting, bypass passage is not needed separately. 
[0023] 

In addition, this invention can also be reaUzed in the mode as vehicles which carried 
such a system, without restricting to modes, such as the above-mentioned fuel cell 
system. 
[0024] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained in order of the following 
based on an example. 

A. Configuration of an example : 

B. Temperature up actuation and normal operation ' 

C. Playback actuation * 

D. Cooling actuation : 

E. Modification : 
[0025] 

A- Configuration of an example ' 

Drawing 1 is the block diagram showing the fuel cell structure of a system as one 
example of this invention. 
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[0026] 

The fuel cell system of this example is carried in vehicles, such as an automobile, and is 
mainly equipped with the high-pressure hydrogen tank ICQ which supplies hydrogen 
gas, the fuel cell 200 which generates power in response to supply of hydrogen gas, and 
the hydrogen storing metal alloy tank 300 which carries out occlusion of the hydrogen 
gas, or emits the hydrogen gas which carried out occlusion. 
[0027] 

Among these, the high-pressure hydrogen tank 100 has filled up the interior with 
high-pressure hydrogen gas, and if the shut bulb 10 attached in the origin is opened, the 
hydrogen gas which has the pressure of about 20 to 35 MPa will be emitted. 
[0028] 

The fuel cell 200 is generating a lifting and power for electrochemical reaction on a 
hydrogen pole and an oxygen pole according to a reaction formula as shown below in 
response to supply of the hydrogen gas containing hydrogen, and supply of the oxidation 
gas (for example, air) containing oxygen. 
[0029] 

That is, if hydrogen gas is suppUed to a hydrogen pole and oxidation gas is supplied to 
an oxygen pole, respectively, the reaction of a formula (l) will occur in a hydrogen pole 
side, the reaction of a formula (2) will occur in an oxygen pole side, respectively, and the 
reaction of a formula (3) will be performed as the whole fuel cell. 
[0030] 

H2 -> 2H++2e — (l) 
2H-f+2e-f(l/2) 02 -> H20 - (2) 
H2+(l/2) 02 •> H20 - (3) 
[0031] 

When using such a fuel cell 200 as a source of power of vehicles, with the power 
generated from the fiiel cell 200, a motor (not shown) is driven, the generating torque is 
transmitted to an axle (not shown), and the driving force of vehicles is obtained. 
[0032] 

moreover, two or more single eels have stack structure by which the laminating was 
carried out, a fuel cell 200 comes out of one single eel with an electrolyte film (not 
shown), the hydrogen pole and oxygen pole which is a diffusion electrode (not shown) 
which puts it firom both sides, and the separator (not shown) of two sheets which puts 
them from both sides further, and it is constituted. Irregularity is formed in both sides 
of a separator and the gas passageway in a single eel is formed in them between the 
hydrogen poles and oxygen poles which were put. Among these, to the gas passageway 
in a single eel in which the hydrogen gas suppUed to the gas passageway in a single eel 
formed between hydrogen poles as mentioned above is formed between oxygen poles, 
oxidation gas is flowing, respectively. 
[0033] 
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since an internal pressure falls the more the more the hydrogen storing metal alloy tank 
300 has the hydrogen storing metal alloy (not shown) inside and an internal 
temperature becomes low temperature a hydrogen storing metal alloy hydrogen gas 
" occlusion " carrying out •* being easy " since an internal pressure is improved the 
more the more an internal temperature becomes an elevated temperature, a hydrogen 
storing metal alloy becomes easy to emit the hydrogen gas which carried out occlusion. 
In case a hydrogen storing metal alloy carries out occlusion of the hydrogen gas, it 
produces exothermic reaction and generates heat. On the contrary, in case the hydrogen 
gas which carried out occlusion is emitted, endothermic reaction is produced and heat is 
absorbed. Therefore, the interior of the hydrogen storing metal alloy tank 300 is cooled 
by the heat exchange system later mentioned in case occlusion of the hydrogen gas is 
carried out to the hydrogen storing metal alloy tank 300, and in case the hydrogen gas 
which carried out occlusion from the hydrogen storing metal alloy tank 300 is made to 
emit, the interior of the hydrogen storing metal alloy tank 300 is heated by the heat 
exchange system. 
[0034] 

In addition, the fuel cell system of this example is equipped with the hydrogen gas 
passageway for circulating hydrogen gas within a system, the oxidation gas passageway 
64 for similarly circulating oxidation gas within a system, the heat exchange system 
that controls the temperature of a fuel cell 200 or the hydrogen storing metal alloy tank 
300 by circulating cooling water, and the control section 400 as shown in drawing 1 . 
[0035] 

Among these, the hydrogen gas passageway is equipped with the branch 
discharge -current way 56 which connects the branch feeder current way 54 which 
connects the main stream passage 50 from emission opening of the high -pressure 
hydrogen tank 100 to the feed hopper of a fiiel cell 200 through the branch point 52 and 
a juncture 53, and the branch point 52 and the feed hopper of the hydrogen storing 
metal alloy tank 300, and emission opening and the juncture 53 of the hydrogen storing 
metal alloy tank 300. 
[0036] 

In the main stream passage 50, the shut bulb 10, and a regulator 12 and ** are 
arranged between emission opening of the high-pressure hydrogen tank 100, and a 
turning point 52, and a regulator 14, and the shut bulb 16 and ** are arranged between 
the turning point 52 and the juncture 53. In addition, the juncture 53 is formed near the 
feed hopper of a fuel cell 200. Moreover, the shut bulb 18, and a flow rate sensor 20 and 
** are arranged on the branch feeder current way 54, and the shut bulb 19, and a 
pressure sensor 21 and ** are arranged on the branch discharge -current way 56. Among 
these, a flow rate sensor 20 is a sensor which detects the flow rate Rh of the hydrogen 
gas supplied to the hydrogen storing metal alloy tank 300. Moreover, a pressure sensor 
21 is a sensor which detects the pressure Ph of the hydrogen gas emitted from the 
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hydrogen storing metal alloy tank 300. 
[0037] 

on the other hand, a heat exchange system comes out with Water pump 22, a radiator 
500, and a circulating-water-flow way, and is constituted. Among these, the 
circulating'water-flow way is equipped with the main stream passage 58 which 
connects a fuel cell 200 and a radiator 500, and the branch passage 60 which branches 
from the main stream passage 58 and results in the hydrogen storing metal alloy tank 
300, and it does not have other passage. The cooling water which processed non*** is 
flowing in these circulating-water-flows way. 
[0038] 

In the main stream passage 58, others, a coolant temperature sensor 26, and the switch 
bulb 24 and ** are arranged. [ Water pump / 22 / which was mentioned above ] Among 
these, a coolant temperature sensor 26 is a sensor which detects the temperature Tw of 
the cooling water emitted from a fuel cell 200. Since the temperature of the cooling 
water immediately after emitting from a fuel cell 200 does not almost have a difference 
with the temperature of a fuel cell 200, it can be considered that the temperature Tw of 
the cooling water detected by this coolant temperature sensor 26 is the temperature of a 
fuel cell 200. Moreover, the switch bulb 24 has the 1st mode (namely, mode in which 
cooUng water is poured to the branch passage 60) which connects Path A with Path B, 
the 2nd mode (namely, mode in which cooling water is poured at a radiator 500) which 
connects Path A with Path C, and the 3rd mode (namely, mode in which cooling water is 
poured at both the branch passage 60 and the radiator 500) which connects Path A with 
both paths B and C. In addition, in the 3rd mode at least, the flow rate of the cooling 
water poured to the branch passage 60 side and the flow rate of the cooling water 
poured to a radiator 500 side can be adjusted by changing the opening of a bulb, 
respectively. 
[0039] 

Moreover, a control section 400 controls each bulbs 10, 12, 14, 16, 18, 19, and 24 and 
Water pump 22, respectively while inputting the detection result from a flow rate 
sensor 20, a pressure sensor 21, and a coolant temperature sensor 26. In drawing 1 , in 
order to make a drawing legible, the control line etc. is omitted. 
[0040] 

In this example in addition, the high-pressure hydrogen tank 100 To the hydrogen tank 
in this invention, a fuel cell 200 To the fuel cell in this invention, the hydrogen storing 
metal alloy tank 300 On the hydrogen storing metal alloy tank in this invention, a heat 
exchange system Cooling water to heat exchange data medium in this invention at the 
heat exchange section in this invention regulators 12 and 14 The main stream passage 
50 is equivalent to the regulator in this invention at the 1st hydrogen gas passageway in 
this invention at the 2nd hydrogen gas passageway [ in / in the branch 
discharge -current way 56 / this invention ], respectively. 
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[0041] 

B. Temperature up actuation and normal operation • 

Then, the actuation at the time of starting in the fuel cell system of this example is 
explained using drawing 2 . Drawing 2 is a flow chart which shows the operations 
sequence at the time of starting in the fuel cell system of drawing 1 . 
[0042] 

All the shut bulbs 10, 16, 18, and 19 of a hydrogen gas passageway are closed before 
starting of a fuel cell system. Moreover, among circulating-water-flow ways, the switch 
bulb 24 serves as the 1st mode, and also Water pump 22 has suspended it. Moreover, 
the hydrogen storing metal alloy tank 300 is the state of the sky which has not carried 
out occlusion of the hydrogen gas. 
[0043] 

Then, first, if a fuel cell system is started, a control section 400 will drive Water pump 
22 of a circulating- water-flow way while opening the shut bulb 10 of the main stream 
passage 50 among hydrogen gas passagewaies (step S102). If the shut bulb 10 opens, 
hydrogen gas will be emitted fi-om the high-pressure hydrogen tank 100, and the 
emitted hydrogen gas will reach the main stream passage 50. Moreover, if Water pump 
22 drives, cooling water will begin to flow. 
[0044] 

Next, a control section 400 inputs the detection result fi-om a coolant temperature 
sensor 26, and judges whether the temperature Tw of cooling water is lower than the 
warming-up aim temperature Ttag (step S104). Here, as a warming-up aim 
temperature Ttag, about 0 degree C which is the temperature into which ice melts is set 
up, for example. 
[0045] 

Since there is a possibility that the temperature of a fuel cell 200 may be low and the 
inside of a fuel cell 200 may have frozen, as a result of a judgment when the 
temperature Tw of cooling water is lower than the warming-up aim temperature Ttag, 
temperature up actuation is started. 
[0046] 

That is, a control section 400 closes the shut bulb 16 of the main stream passage 50, and 
the shut bulb 19 of the branch discharge -current way 56 among hydrogen gas 
passagewaies, respectively, and opens the shut bulb 18 of the branch feeder current way 
54. And the occlusion flag mentioned later is set further (step S106). 
[0047] 

If the shut bulb 16 of the main stream passage 50 is closed and the shut bulb 18 of the 
branch feeder current way 54 opens, as an arrow head hi shows, the hydrogen gas 
which was emitted from the high -pressure hydrogen tank 100, and reached the main 
stream passage 50 will pass along the branch feeder current way 54 from the branch 
point 52, and will be supplied to the hydrogen storing metal alloy tank 300. 
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[0048] 

In addition, in the middle of the main stream passage 50, by passing along this 
regulator 12, about 1 or less MPa of high-pressure (namely, about 20 to 35 MPa) 
hydrogen gas which the regulator 12 for primary reduced pressure is formed, and was 
emitted from the high-pressure hydrogen tank 100 is decompressed, and it is supplied 
to the hydrogen storing metal alloy tank 300. 
[0049] 

On the other hand, it is the state of the sky which has not carried out occlusion of the 
hydrogen gas, and I hear that the temperature of cooling water is lower than the 
warming-up aim temperature Ttag, and ambient temperature's is low, and since the 
temperature of the hydrogen storing metal alloy tank 300 is also in the low condition, 
the pressure inside the hydrogen storing metal alloy tank 300 is very low as the 
hydrogen storing metal alloy tank 300 was mentioned above. 
[0050] 

Therefore, if the hydrogen gas of about 1 or less MPa is supphed to the hydrogen storing 
metal alloy tank 300, since the pressure inside the hydrogen storing metal alloy tank 
300 is very low, occlusion of the supplied hydrogen gas will be promptly carried out with 
the hydrogen storing metal alloy in the hydrogen storing metal alloy tank 300. In this 
way, exothermic reaction is produced and heat is generated as it mentioned above, 
when the hydrogen storing metal alloy carried out occlusion of the hydrogen gas. 
[0051] 

On the other hand, in a heat exchange system, since the switch bulb 24 serves as the 1st 
mode at the time of starting, after coming out of a fuel cell 200 like an arrow head wl, it 
circulates through cooling water in the path which returns to a fiiel cell 200 through the 
main stream passage 58, the branch passage 60, the hydrogen storing metal alloy tank 
300, the branch passage 60, and the main stream passage 58. 
[0052] 

Therefore, since the heat generated by the hydrogen storing metal alloy tank 300 is 
transmitted to a fuel cell 200 from the hydrogen storing metal alloy tank 300 with the 
cooling water through which it circulates, a fuel cell 200 will be heated and will raise 
temperature. 
[0053] 

The temperature of a fuel cell 200 can be raised [ in / as mentioned above / the fuel cell 
system of this example ] by generating heat by the hydrogen storing metal alloy tank 
300, and transmitting the generated heat to a fuel cell 200 by the heat exchange system 
by supplying and carrying out occlusion of the hydrogen gas emitted from the 
high-pressure hydrogen tank 100 at the time of starting to the hydrogen storing metal 
alloy tank 300. 
[0054] 

Moreover, if the temperature of coohng water itself is low when transmitting to a fuel 
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cell 200 and warming a fuel cell 200 with the cooling water which circulates through the 
heat generated by the hydrogen storing metal alloy tank 300, it is necessary to heat 
coohng water itself with the heat generated by the hydrogen storing metal alloy tank 
300. However, since the switch bulb 24 is made into the 1st mode in the heat exchange 
system according to the fuel cell system of this example, it circulates through cooling 
water only in a path as shown in an arrow head wl, and it does not flow at a radiator 
500. Therefore, since it will circulate through cooling water in the minimum path, there 
^ are little amount of the cooling water through which it circulates, and quantity of heat 
for becoming min, therefore heating cooling water, they end, and can raise the 
temperature of cooling water itself in a short time. Therefore, it becomes possible to 
raise the temperature of a fuel cell 200 early more with fewer energy. 
[0055] 

In addition, at step S106, since hydrogen gas is supplied to the hydrogen storing metal 
alloy tank 300 from the high-pressure hydrogen tank 100 and occlusion is carried out to 
the hydrogen storing metal alloy tank 300, as mentioned above, a control section 400 
sets the occlusion flag which shows that the hydrogen storing metal alloy tank 300 
carried out occlusion of the hydrogen gas. 
[0056] 

Next, a control section 400 inputs the detection result from a flow rate sensor 20, 
determines the reduction temperature alpha corresponding to the detected flow rate Rh 
using the map set up beforehand, and asks for supply interruption temperature 
Ttag-alpha as a difference of the warming-up aim temperature Ttag and its reduction 
temperature alpha (step S108). Here, supply interruption temperature Ttag-alpha is a 
temperature which determines the timing which stops supply of the hydrogen gas from 
the high-pressure hydrogen tank 100 to the hydrogen storing metal alloy tank 300. In 
addition, the back explains the flow rate Rh of the hydrogen gas supplied to the 
hydrogen storing metal alloy tank 300, and the reduction temperature alpha and the 
relation of **. 
[0057] 

Then, a control section 400 inputs the detection result from a coolant temperature 
sensor 26 again, and judges whether the temperature Tw of cooling water is more than 
supply interruption temperature Ttag-alpha (step SI 10). If the temperature Tw of 
cooling water has not reached supply interruption temperature Ttag-alpha as a result of 
the judgment, the above-mentioned judgment is repeated, and it stands by until it 
reaches supply interruption temperature Ttag-alpha. 
[0058] 

On the contrary, if the temperature Tw of cooling water has reached supply interruption 
temperature Ttag-alpha, a control section 400 will close the shut bulb 18 of the branch 
feeder current way 54 among hydrogen gas passagewaies (step Si 12). 
[0059] 
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As for the hydrogen gas currently supplied to the hydrogen storing metal alloy tank 300 
through the branch feeder current way 54 from the high-pressure hydrogen tank 100, 
supply will be suspended if the shut bulb 18 of the branch feeder current way 54 closes. 
If supply of the hydrogen gas to the hydrogen storing metal alloy tank 300 is suspended, 
in order to also stop the occlusion of the hydrogen gas by the hydrogen storing metal 
alloy within the hydrogen storing metal alloy tank 300, it stops also producing the 
exothermic reaction by occlusion. However, the switch bulb 24 in a heat exchange 
system is still the 1st mode, and circulates through cooling water between a fuel cell 200 
and the hydrogen storing metal alloy tank 300. Moreover, the hydrogen storing metal 
alloy tank 300 also has the very large heat capacity of the hydrogen storing metal alloy 
which constitutes it, or a container. Therefore, in the hydrogen storing metal alloy tank 
300, since the heat which the hydrogen storing metal alloy tank 300 held is emitted, it is 
transmitted to a fuel cell 200 from the hydrogen storing metal alloy tank 300 through 
the cooling water through which the emitted heat (sensible heat) circulates and a fiiel 
cell 200 is succeedingly heated even if the exothermic reaction by occlusion stops arising, 
the temperature of a fuel cell 200 can be raised further. 
[0060] 

Drawing 3 is explanatory drawing showing the temperature change of cooUng water 
before and after stopping supply of the hydrogen gas to the hydrogen storing metal alloy 
tank 300. In drawing 3 , a horizontal axis shows the time amount from the time of 
supply initiation of the hydrogen gas to the hydrogen storing metal alloy tank 300, and 
the axis of ordinate shows the temperature of cooling water. In addition, as a 
temperature of cooling water, a continuous line is the temperature (fuel cell emission 
opening circulating water temperature) Tw of the cooling water emitted from a fiiel cell 
200, and a dashed line is temperature (hydrogen storing metal alloy tank emission 
opening circulating water temperature) Tw' of the cooling water emitted from the 
hydrogen storing metal alloy tank 300. Moreover, it is the case where a thick wire is this 
example, and is the case where it is the example of a comparison which a thin line 
mentions later. 
[0061] 

For example, supposing it seems that supply interruption temperature Ttag alpha 
called for at step S108 shows drawing 3 , in the time of day tl when the temperature Tw 
of the coohng water emitted from a fuel cell 200 became the supply interruption 
temperature Ttag-alpha, supply of the hydrogen gas to the hydrogen storing metal alloy 
tank 300 will stop. Then, although hydrogen storing metal alloy tank emission opening 
circulating-water-temperature Tw* begins to descend gradually since it stops producing 
the exothermic reaction in the hydrogen storing metal alloy tank 300, since the sensible 
heat of the hydrogen storing metal aUoy tank 300 is transmitted to a fuel cell 200 from 
the hydrogen storing metal alloy tank 300 with the cooling water through which it 
circulates, a fuel cell 200 will be heated further and the fuel cell emission opening 
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circulating water temperature Tw will rise succeedingly. 
[0062] 

Next, a control section 400 inputs further the detection result from a coolant 
temperature sensor 26, and judges whether the temperature Tw of cooling water is 
beyond the warming-up aim temperature Ttag (step Si 14). If the temperature Tw of 
cooUng water has not reached the warming-up aim temperature Ttag as a result of the 
judgment, the above-mentioned judgment is repeated, and it stands by until it reaches 
the warming-up aim temperature Ttag. 
[0063] 

On the other hand, if the temperature Tw of cooling water has reached the warming-up 
aim temperature Ttag as a result of the judgment, the temperature of a fuel cell 200 is 
also high enough, and since efficient operation is possible, normal operation will be 
started. 
[0064] 

that is, in drawing 3 , after time of day tl, hydrogen storing metal alloy tank emission 
opening circulating-water-temperature Tw* descends, the fuel cell emission opening 
circulating water temperature Tw rises, and the temperature of the cooling water 
through which it circulates is equaUzed gradually - having just -- being alike in the 
warming-up aim temperature Ttag, hydrogen storing metal alloy tank emission opening 
circulating-water temperature Tw' and the fuel cell emission opening circulating water 
temperature Tw are in agreement, and temperature Tw reaches the warming-up aim 
temperature Ttag. Then, a control section 400 opens the shut bulb 16 of the main 
stream passage 50 among hydrogen gas passagewaies, in order to start normal 
operation (step SI 16). 
[0065] 

Thus, as an arrow head h2 shows, the hydrogen gas which was emitted from the 
high-pressure hydrogen tank 100, and reached the main stream passage 50 when the 
shut bulb 16 of the main stream passage 50 opened after the shut bulb 18 of the branch 
feeder current way 54 had closed passes along the main stream passage 50 as it is, and 
is supplied to a fuel cell 200. 
[0066] 

In addition, the hydrogen gas which the regulator 14 for secondary reduced pressure 
other than the regulator 12 for primary reduced pressure mentioned above is formed in 
the middle of the main stream passage 50, and passes along the main stream passage 
50 as it is After about 1 or less MPa decompresses with the regulator 12 for primary 
reduced pressure, by passing along the regulator 14 further for secondary reduced 
pressure, finally, it decompresses to the supply pressure to a fuel cell, and a fuel cell 200 
is supplied. In this way, by decompressing the high-pressure hydrogen gas emitted from 
the high-pressure hydrogen tank 100 in two steps, the fuel cell 200 is protected so that 
high-pressure hydrogen gas may not be directly supplied to a fuel cell 200. 
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[0067] 

Moreover, oxidation gas is independently supplied to a fuel cell 200 through the 

oxidation gas passageway 64. 

[0068] 

In this way, a fuel cell 200 generates a lifting and power for electrochemical reaction on 
a hydrogen pole and an oxygen pole as it mentioned above, when hydrogen gas and 
oxidation gas were supplied to the fuel cell 200. In addition, since the electrochemical 
reaction which occurs at this time is exothermic reaction, the temperature of a fuel cell 
200 rises by this. 
[0069] 

By the way, when the temperature Tw of cooling water is beyond the warming-up aim 
temperature Ttag as a result of the judgment in step S104 mentioned above, at the time 
of starting initiation, the temperature of a fuel cell 200 is also high enough, and normal 
operation is already started, without starting temperature up actuation, since efficient 
operation is possible. 
[0070] 

Among hydrogen gas passagewaies, a control section 400 closes the shut bulb 18 of the 
branch feeder current way 54, and the shut bulb 19 of the branch discharge-current way 
56, respectively, and, specifically, opens them with the shut bulb 16 of the main stream 
passage 50 (step Si 18). 
[0071] 

As an arrow head h2 shows, the hydrogen gas which was emitted from the 
high-pressure hydrogen tank 100, and reached the main stream passage 50 the same 
with having mentioned above when the shut bulb 18 of the branch feeder current way 
54 closes and the shut bulb 16 of the main stream passage 50 opens passes along the 
main stream passage 50 as it is, and is supplied to a fuel cell 200. 
[0072] 

Moreover, oxidation gas is independently suppUed to the fuel cell 200 through the 

oxidation gas passageway 64. 

[0073] 

Thus, if hydrogen gas and oxidation gas are supplied to a fuel cell 200, a fuel cell 200 
will generate a lifting and power for electrochemical reaction on a hydrogen pole and an 
oxygen pole. Since this electrochemical reaction is exothermic reaction as it was 
mentioned above, the temperature of a fuel cell 200 rises. 
[0074] 

On the other hand, in a heat exchange system, the switch bulb 24 serves as as [ the 1st 
mode ], and after cooling water comes out of a fuel cell 200 like an arrow head wl, it 
circulates through it in the path which returns to a fuel cell 200 through the main 
stream passage 58, the branch passage 60, the hydrogen storing metal alloy tank 300, 
the branch passage 60, and the main stream passage 58. It is because the temperature 
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Tw of cooling water will not go up if cooling water is turned to a radiator 500 side when 
the temperature Tw of cooling water is still lower than stationary temperature. 
[0075] 

Since temperature up actuation is omitted when processing step Si 18, the hydrogen 
storing metal alloy tank 300 is still the state of the sky which has not carried out 
occlusion of the hydrogen gas. for this reason, the hydrogen storing metal alloy tank 300 
" a certain degree " since a hydrogen storing metal alloy does not emit hydrogen gas 
even if it pours warm cooling water, the pressure inside the hydrogen storing metal 
alloy tank 300 does not become high Therefore, the passage which consists of the branch 
passage 60 and the hydrogen storing metal alloy tank 300 can be used as the so-called 
bypass passage for bypassing a radiator 500 in this way. 
[0076] 

By the above, the actuation at the time of a series of startings shown in drawing 2 is 

ended. 

[0077] 

In this way, after shifting to normal operation, a control section 400 will switch the 
switch bulb 24 to the 2nd mode from the 1st mode, if the temperature Tw of cooling 
water rises to stationary temperature in connection with the temperature rise of a fuel 
cell 200, supervising the temperature Tw of cooling water through a coolant 
temperature sensor 26. Thereby, after cooling water comes out of a fuel cell 200 like an 
arrow head w2, it circulates through it in the path which returns to a fuel cell 200 
through the main stream passage 58, a radiator 500, and the main stream passage 58. 
Consequently, since it is cooled in a radiator 500, the cooUng water by which the 
temperature up was carried out with the fiiel cell 200 can maintain the temperature Tw 
of cooling water, as a result the temperature of a fuel cell 200 at stationary temperature. 
[0078] 

As mentioned above, if the temperature Tw of the cooling water emitted from a fuel cell 
200 reaches supply interruption temperature Ttag- alpha only with the reduction 
temperature alpha lower than it instead of the warming-up aim temperature Ttag, he is 
trying to suspend supply of the hydrogen gas to the hydrogen storing metal alloy tank 
300 in this example. Therefore, as compared with a case so that it may continue 
supplying hydrogen gas to the hydrogen storing metal alloy tank 300, the amount of 
supply of the hydrogen gas to the hydrogen storing metal alloy tank 300 can be lessened 
until the temperature Tw of cooling water reaches the warming-up aim temperature 
Ttag like the example of a comparison shown in drawing 3 with the thin line. 
[0079] 

Namely, although hydrogen gas will be supplied to the hydrogen storing metal alloy 
tank 300 in the example of a comparison (thin line) in drawing 3 before the time of day 
t2 when the temperature Tw of cooling water reaches the warming-up aim temperature 
Ttag from the time of hydrogen gas supply initiation Since hydrogen gas is supplied 
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only for the between from the time of hydrogen gas supply initiation to the time of day 
tl earUer than time of day t2 to the hydrogen storing metal alloy tank 300 in this 
example (thick wire), If the amount of supply of the hydrogen gas per unit time amount, 
i.e., a flow rate, is the same, in this example, the amount of supply of the hydrogen gas 
to be supplied between time amount t2-tl can be made fewer than the example of a 
comparison. 
[0080] 

Therefore, in this way, by this example, since there may also be few amounts of the 
hydrogen storing metal alloy in the part and the hydrogen storing metal alloy tank 300 
by which there is little amount of supply of hydrogen gas, and it ends, weight reduction 
and a miniaturization of the hydrogen storing metal alloy tank 300 can be attained, and 
it becomes the thing excellent in the loading nature to vehicles. 
[0081] 

Next, the flow rate Rh of the hydrogen gas supplied to the hydrogen storing metal alloy 
tank 300, and the reduction temperature alpha and the relation of** are explained. 
Drawing 4 is explanatory drawing having shown the temperature change of cooling 
water before and after stopping supply of the hydrogen gas to the hydrogen storing 
metal alloy tank 300 by making into a parameter the flow rate Rh of the hydrogen gas 
supplied to the hydrogen storing metal alloy tank 300, respectively. In drawing 4 , a 
horizontal axis shows the time amount from the time of supply initiation of the 
hydrogen gas to the hydrogen storing metal alloy tank 300, and the axis of ordinate 
shows the temperature of cooling water. In addition, as a temperature of cooling water, 
a continuous line is the temperature (fuel cell emission opening circulating water 
temperature) Tw of the cooling water emitted from a fuel cell 200 like the case of 
drawing 3 , and it is temperature (hydrogen storing metal alloy tank emission opening 
circulating water temperature) Tw' of the coohng water with which a dashed Line is 
emitted from the hydrogen storing metal alloy tank 300. Moreover, the flow rate Rh of 
the hydrogen gas supplied to the hydrogen storing metal alloy tank 300 is small in order 
of Rhl, Rh2, and Rh3 (Rhl>Rh2> Rh3). 
[0082] 

Since the calorific value in the hydrogen storing metal alloy tank 300 becomes large so 
that the flow rate Rh of the hydrogen gas supplied to the hydrogen storing metal alloy 
tank 300 generally becomes large, as shown in drawing 4 , as for hydrogen storing metal 
alloy tank emission opening circulating-water-temperature Tw*, the variation to time 
amount is large, so that a flow rate Rh is large. Moreover, for the reason, variation 
[ similarly as opposed to time amount in the direction of the fuel cell emission opening 
circulating water temperature Tw ] is large. 
[0083] 

In this example, beforehand for every flow rate Rh of the hydrogen gas supplied to the 
hydrogen storing metal alloy tank 300 The temperature characteristic of cooling water 
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as shown in drawing 4 is prepared. After the supply interruption of the hydrogen gas to 
the hydrogen storing metal alloy tank 300 When the temperature of cooling water 
equalizes, the reduction temperature alpha from which the temperature (namely, Tw) 
turns into the warming-up aim temperature Ttag is searched for experimentally, and 
the map showing the relation between a flow rate Rh and the reduction temperature 
alpha is created. 
[0084] 

And a control section 400 determines the reduction temperature alpha from a flow rate 
Rh, and he is trying to ask for supply interruption temperature Ttag-alpha using the 
map. 
[0085] 

C. Playback actuation • 

Next, in the fuel cell system of this example, the playback actuation for reusing the 
hydrogen gas by which occlusion was carried out to the hydrogen storing metal alloy 
tank 300 with a fuel cell 200 is explained using drawing 5 . Drawing 5 is a flow chart 
which shows the procedure of the playback actuation in the fuel cell system of drawing 
1 . 

[0086] 

Although it is open, in the time of normal operation, the shut bulbs 10 and 16 of the 
main stream passage 50 have closed the shut bulb 18 of the branch feeder current way 
54, and the shut bulb 19 of the branch discharge-current way 56 among hydrogen gas 
passagewaies, as mentioned above. Moreover, the switch bulb 24 serves as the 1st or 
2nd mode among circulating-water-flow ways. 
[0087] 

Initiation of the playback actuation shown in drawing 5 at the time of such normal 
operation judges whether as for the control section 400, the occlusion flag which shows 
first that occlusion of the hydrogen gas is carried out to the hydrogen storing metal alloy 
tank 300 stands (step S202). If the occlusion flag does not stand as a result of the 
judgment, the playback actuation which occlusion of the hydrogen gas is not carried out 
to the hydrogen storing metal alloy tank 300, but is shown in drawing 5 as it is since it 
is the state of the sky is ended. 
[0088] 

If the occlusion flag stands as a result of the judgment, since occlusion of the hydrogen 
gas is carried out to the hydrogen storing metal alloy tank 300, playback actuation 
shown in drawing 5 is continued. 
[0089] 

Next, a control section 400 inputs the detection result from a coolant temperature 
sensor 26, and judges whether the temperature Tw of cooling water is beyond the 
playback initiation temperature Trc (step S204). Here, as a playback initiation 
temperature Trc, about 50-80 degrees C is set up, for example. 
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[0090] 

As a result of a judgment, when the temperature Tw of cooling water is lower than the 
playback initiation temperature Trc, the above-mentioned judgment is repeated, and it 
stands by until it reaches the playback initiation temperature Trc. On the contrary, if 
the temperature Tw of cooling water has reached the playback initiation temperature 
Trc, a control section 400 will make the switch bulb 24 the 1st mode among 
circulating- water-flow ways (step S206). 
[0091] 

In a heat exchange system, if the switch bulb 24 serves as the 1st mode, after cooling 
water comes out of a fuel cell 200 like an arrow head wl, it will circulate through it in 
the path which returns to a fuel cell 200 through the main stream passage 58, the 
branch passage 60, the hydrogen storing metal alloy tank 300, the branch passage 60, 
and the main stream passage 58. 
[0092] 

At this time, the temperature Tw of cooling water is over the playback initiation 
temperature Trc, and in a fuel cell 200, since the heat generated according to 
electrochemical reaction is transmitted to the hydrogen storing metal alloy tank 300 
jfrom a fuel cell 200 with the cooling water through which it circulates, the hydrogen 
storing metal alloy tank 300 will be heated, and will raise temperature. Consequently, 
the pressure inside the hydrogen storing metal alloy tank 300 becomes high, and a 
hydrogen storing metal alloy emits the hydrogen gas which was carrying out occlusion, 
[0093] 

Then, a control section 400 inputs the detection result from a pressure sensor 21, and 
judges whether the pressure Ph of the hydrogen gas emitted from the hydrogen storing 
metal alloy tank 300 has become more than reference pressure Pref (step S208). Here, 
as reference pressure Pref, about 0.8 to 0.9 MPa is set up, for example. 
[0094] 

As a result of a judgment, when the pressure Ph of hydrogen gas is lower than reference 
pressure Pref, it stands by until it repeats the above-mentioned judgment and becomes 
1st more than reference pressure PI. If the pressure Ph of hydrogen gas has become 
more than reference pressure Pref, while a control section 400 will close the shut bulb 
10 of the main stream passage 50 among hydrogen gas passagewaies and opening the 
shut bulb 19 of the branch discharge-current way 56 on the contrary, the switch bulb 24 
is made into the 3rd mode among circulating- water- flow ways (step S210). 
[0095] 

Thereby, the hydrogen storing metal alloy tank 300 emits the hydrogen gas which was 
carrying out occlusion to the hydrogen storing metal alloy, and as shown in an arrow 
head h3, the emitted hydrogen gas passes along the branch discharge-current way 56 
and a juncture 53, and is supplied to a fuel cell 200. The supplied hydrogen gas is used 
in a fuel cell 200 for power generating. 
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[0096] 

Then, a control section 400 inputs the detection result from a pressure sensor 21, and it 
adjusts it so that the pressure Ph of the hydrogen gas emitted from the hydrogen storing 
metal alloy tank 300 may turn into reference pressure Pref mostly hased on it (step 
S212). By adjusting the temperature of the cooling water supplied to the hydrogen 
storing metal alloy tank 300 from a fuel cell 200 as the method of adjustment, the 
temperature of the hydrogen storing metal alloy tank 300 is controlled, and the 
pressure Ph of the hydrogen gas emitted from the hydrogen storing metal alloy tank 300 
is adjusted. 
[0097] 

In addition, as a method of adjusting the temperature of cooling water, it carries out like 
**** by changing the opening of the bulb in the switch bulb 24 used as the 3rd mode. 
That is, it circulates in both path which returns to a fuel cell 200 through the main 
stream passage 58, the branch passage 60, the hydrogen storing metal alloy tank 300, 
the branch passage 60, and the main stream passage 58 after cooling water comes out of 
a fuel cell 200 like an arrow head wl, when the switch bulb 24 became the 3rd mode, 
and path which returns to a fuel cell 200 through the main stream passage 58, a 
radiator 500, and the main stream passage 58 after coming out of a fuel cell 200 like an 
arrow head w2. Then, in the switch bulb 24, the temperature of the cooling water 
supplied to the hydrogen storing metal alloy tank 300 is adjusted by changing the 
opening of a bulb moderately and adjusting the flow rate of the cooling water which 
turns around the branch passage 60, and the flow rate of cooUng water around which it 
turns to a radiator 500. 
[0098] 

Then, even if it performs pressure regulation which the pressure Ph of the hydrogen gas 
emitted from the hydrogen storing metal alloy tank 300 declined and described above, 
when the pressure Ph of hydrogen gas cannot maintain reference pressure Pref, (step 
S214) and a control section 400 emit all the hydrogen gas in which the hydrogen storing 
metal alloy tank 300 was carrying out occlusion, and judge it as what would be in the 
state of the sky. 
[0099] 

And a control section 400 makes the switch bulb 24 the 1st mode among 
circulating- water- flow ways while it closes the shut bulb 19 of the branch 
discharge-current way 56 among hydrogen gas passagewaies and opens the shut bulb 
10 of the main stream passage 50 (step S212). And an occlusion flag is taken down in 
order to show that the hydrogen storing metal alloy tank 300 became empty (step S216). 
[0100] 

By the above, a series of playback actuation shown in drawing 5 is ended, and it returns 

to normal operation. 

[0101] 
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In this way, since a hydrogen storing metal alloy will not emit hydrogen gas even if it 
pours warm cooling water on the hydrogen storing metal alloy tank 300 as mentioned 
above if the hydrogen storing metal alloy tank 300 will be in the state of the sky, the 
passage which the pressure inside the hydrogen storing metal alloy tank 300 does not 
become high, therefore consists of the branch passage 60 and the hydrogen storing 
metal alloy tank 300 can be used as bypass passage. 
[0102] 

Here, this example is compared with the example of a comparison shown in drawing 8 . 
Drawing 8 is the block diagram showing the fuel cell structure of a system as an 
example of a comparison over this example. In drawing 8 , the same sign is attached 
about the same component as drawing 1 . 
[0103] 

If the example of a comparison shown in this example and drawing 8 is compared, since 
the passage which consists of the branch passage 60 and the hydrogen storing metal 
alloy tank 300 like **** can be used as bypass passage, by this example, the bypass 
passage 62 with which the example of a comparison is equipped will become 
unnecessary. Moreover, the mode in which cooling water is poured at a radiator 500 in 
the example of a comparison in order to switch the flow of cooling water (namely, mode 
which connects Path a with Path b), The mode in which cooUng water is poured to the 
bypass passage 62 (namely, mode which connects Path a with Path c). The mode in 
which cooling water is not poured to a radiator 500 and the bypass passage 62 (namely, 
the path a the paths b and c mode which it has in any and not dropping o^. Although it 
has the modulating valve 27 in order to have the bypass valve 25 which **** and also to 
adjust the flow rate of the cooUng water which flows to the hydrogen storing metal alloy 
tank 300 In this example, since the function of these bulbs 25 and 27 is given to the 
switch bulb 24, the number of bulbs is reducible. 
[0104] 

Therefore, in this example, the weight of the whole fuel cell system, a monopoly space, 

and cost are mitigable with reduction of these bypass path or bulbs. 

[0105] 

Moreover, in the example of a comparison, as drawing 8 is shown in an arrow head h4, 
the hydrogen gas emitted from the hydrogen storing metal alloy tank 300 passes along 
the branch passage 55, the branch point 52, and the main stream passage 50, and is 
supplied to a fuel cell 200. Since a regulator 14 exists between the branch point 52 and 
the feed hopper of a fuel cell 200 at this time, in order to supply hydrogen gas to a fuel 
cell 200 from the hydrogen storing metal alloy tank 300, sufficient pressure Prefl which 
exceeds the pressure loss in a regulator 14 is needed as a pressure of the hydrogen 
storing metal alloy tank 300. On the other hand, in this example, as drawing 1 was 
shown in the arrow head h3, the hydrogen gas emitted from the hydrogen storing metal 
alloy tank 300 passes along the branch discharge-current way 56 and a juncture 53, and 
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is supplied to a fuel cell 200. since [ therefore, ] a regulator does not exist from the 
hydrogen storing metal alloy tank 300 all over the passage from emission opening to the 
feed hopper of a fuel cell 200 - the pressure of the hydrogen storing metal alloy tank 
300 " a certain degree - even if it is the low pressure Pref2 (<Prefl), hydrogen gas can 
be supplied to a fuel cell 200 from the hydrogen storing metal alloy tank 300. And since 
the juncture 53 is formed near the feed hopper of a fuel cell 200, the passage length from 
emission opening of the hydrogen storing metal alloy tank 300 to the feed hopper of a 
fuel cell 200 also becomes short, and the pressure loss resulting from passage length can 
be suppressed. 
[0106] 

Drawing 6 is explanatory drawing showing the relation of the pressure and hydrogen 
storage capacity in the hydrogen storing metal alloy tank 300. In drawing 6 , an axis of 
ordinate is a pressure inside the hydrogen storing metal alloy tank 300, and a 
horizontal axis is the amount (hydrogen storage capacity) of the hydrogen gas by which 
occlusion is carried out to the hydrogen storing metal alloy tank 300. Moreover, Ptl 
shows relation in case the temperature of the hydrogen storing metal alloy tank 300 is 
Ttl, and Pth shows the relation at the time of Tth (> Ttl) when the temperature of the 
hydrogen storing metal alloy tank 300 is higher than Ttl. 
[0107] 

In drawing 6 , the temperature of the hydrogen storing metal alloy tank 300 is low, for 
example, when it is Ttl, the relation between a pressure and a hydrogen storage 
capacity becomes like Ptl. Therefore, when the hydrogen gas by which occlusion was 
carried out to the hydrogen storing metal alloy tank 300 is emitted in the example of a 
comparison shown in drawing 8 , a fuel cell 200 is supplied and the pressure of the 
hydrogen storing metal alloy tank 300 wiU amount to Prefl since supply of the hydrogen 
gas to a fuel cell 200 becomes impossible if the pressure of the hydrogen storing metal 
alloy tank 300 is less than Prefl as mentioned above, it is judged that the hydrogen 
storing metal alloy tank 300 would be in the state of the sky. However, there are still 
many hydrogen storage capacities in this time as Nl. Therefore, in the example of a 
comparison, the total amount (the amount of possible occlusion) which can carry out 
occlusion of the hydrogen gas to the hydrogen storing metal alloy tank 300 by the time it 
will be in a full condition from the state of the sky will decrease with Kl. For this reason, 
in order to increase this amount of possible occlusion from Kl to K2, it is necessary to 
make the temperature of the hydrogen storing metal alloy tank 300 the relation 
between raising, a pressure, and a hydrogen storage capacity in Pth set to Tth higher 
than it from Ttl. That is, since it wiU be judged that a hydrogen storage capacity can be 
set to N2 [ fewer than Nl ] (<Nl), and is the state of the sky in these N2 when the 
pressure of the hydrogen storing metal alloy tank 300 amounts to Prefl if the relation 
between a pressure and a hydrogen storage capacity in Pth becomes, the amount of 
possible occlusion can be increased to K2. However, in order to raise the temperature of 
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the hydrogen storing metal alloy tank 300 from Ttl to Tth, there is a problem that 

excessive time amount and energy start. 

[0108] 

On the other hand, in this example, hydrogen gas can be supplied to a fuel cell 200 until 
it reaches a pressure Pref2, even if the pressure of the hydrogen storing metal alloy 
tank 300 becomes lower than Prefl. Therefore, even if the temperature of the hydrogen 
storing metal alloy tank 300 was as low as Ttl and the relation between a pressure and 
a hydrogen storage capacity was Ptl, when the pressure of the hydrogen storing metal 
alloy tank 300 amounts to Pref2, it will be judged that the hydrogen storage capacity 
could be set to little N3 (<N3), and would be from Nl in the state of the sky by these N3. 
Therefore, the amount of possible occlusion can be set to K3, and it can increase rather 
than the case where it is an example of a comparison. 
[0109] 

Thus, it is saying that saying that the amount of possible occlusion is large has the large 
total amount of the pyrexia at the time of carrying out occlusion of the hydrogen gas to 
the hydrogen storing metal alloy tank 300, and generating heat. Therefore, in this 
example, rather than the case of the example of a comparison, since the total amount of 
the pyrexia from the hydrogen storing metal alloy tank 300 can be enlarged, the 
temperature up of the part and a fuel cell 200 can be brought forward. 
[0110] 

D. Cooling actuation • 

By the way, although the temperature of a fuel cell 200 is maintained at stationary 
temperature in normal operation since the cooling water which circulates through a fuel 
cell 200 will be cooled in a radiator 500 if the switch bulb 24 of a circulating- water-flow 
way is the 2nd mode as mentioned above When using it for summer, temperature of a 
fuel cell 200 may be unable to be maintained at stationary temperature only by cooling 
according the vehicles carrying such a fuel cell system to the radiator 500 which was 
described above. 
[0111] 

Then, in the fuel cell system of this example, the cooling actuation for cooling a fuel cell 
200 using the hydrogen storing metal alloy tank 300 is explained below using drawing 
7 . Drawing 7 is a flow chart which shows the procedure of the cooling actuation in the 
fuel cell system of drawing 1 . 
[0112] 

In addition, this cooling actuation is a thing of the playback actuation mentioned above 
instead performed. Moreover, fundamentally, since this cooling actuation is the same as 
playback actuation, it is explained to details about a different portion. 
[0113] 

Initiation of the cooling actuation shown in drawing 7 at the time of normal operation 
judges whether as for the control section 400, the occlusion flag which shows first that 
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occlusion of the hydrogen gas is carried out to the hydrogen storing metal alloy tank 300 
stands (step S302). If the occlusion flag does not stand as a result of the judgment, since 
cooling which the hydrogen storing metal alloy tank 300 is the state of the sky, and used 
the hydrogen storing metal alloy tank 300 cannot be performed, the cooling actuation 
shown in drawing 7 is ended. 
[0114] 

If the occlusion flag stands as a result of the judgment, since occlusion of the hydrogen 
gas is carried out to the hydrogen storing metal alloy tank 300, cooling actuation shown 
in drawing 7 is continued. 
[0115] 

Next, a control section 400 inputs the detection result from a coolant temperature 
sensor 26, and judges whether the temperature Tw of cooling water is more than the 
coohng reference temperature Tco (step S304). Here, as a cooling reference temperature 
Tco, about 80 degrees C or more are set up, for example. 
[0116] 

As a result of a judgment, when the temperature Tw of cooling water is lower than the 
coohng reference temperature Tco, it stands by until the temperature Tw of cooling 
water becomes high and becomes more than the cooling reference temperature Tco. 
Then, if the temperature Tw of cooling water becomes more than the cooling reference 
temperature Tco, in order to cool a fuel cell 200, a control section 400 makes the switch 
bulb 24 the 1st mode among circulating-water flow ways (step S306). 
[0117] 

In a heat exchange system, if the switch bulb 24 serves as the 1st mode, after coohng 
water comes out of a fuel cell 200 like an arrow head wl, it will circulate through it in 
the path which returns to a fuel cell 200 through the main stream passage 58, the 
branch passage 60, the hydrogen storing metal alloy tank 300, the branch passage 60, 
and the main stream passage 58. 
[0118] 

Therefore, in a fuel cell 200, the heat generated according to electrochemical reaction is 
away taken with the coohng water through which it circulates, and is transmitted to the 
hydrogen storing metal alloy tank 300 from a fuel cell 200. On the other hand, the 
hydrogen storing metal alloy tank 300 is heated by the transmitted heat, temperature 
becomes high and the pressure of a riser and the interior also emits the hydrogen gas 
which was carrying out occlusion of the hydrogen storing metal alloy. 
[0119] 

Then, a control section 400 inputs the detection result from a pressure sensor 21, and 
judges whether the pressure Ph of the hydrogen gas emitted from the hydrogen storing 
metal alloy tank 300 has become more than reference pressure Pref (step S308). 
[0120] 

As a result of a judgment, when the pressure Ph of hydrogen gas is lower than reference 
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pressure Pref, it stands by until it becomes more than reference pressure Pref Then, if 
the pressure Ph of hydrogen gas becomes more than reference pressure Pref, a control 
section 400 will close the shut bulb 10 of the main stream passage 50 among hydrogen 
gas passagewaies, and will open the shut bulb 19 of the branch discharge-current way 
56 (step S310). 
[0121] 

Thereby, the hydrogen storing metal alloy tank 300 emits the hydrogen gas which was 
carrying out occlusion to the hydrogen storing metal alloy, and as shown in an arrow 
head h3, the emitted hydrogen gas passes along the branch discharge-current way 56 
and a juncture 53, and is supplied to a fuel cell 200. The supplied hydrogen gas is used 
in a fuel cell 200 for power generating. 
[0122] 

In case a hydrogen storing metal alloy emits hydrogen gas, in order that it may produce 
endothermic reaction and may absorb heat, heat is taken from the cooling water which 
flows the hydrogen storing metal alloy tank 300 by the hydrogen storing metal alloy 
tank 300, and the temperature falls. Therefore, to a fuel ceU 200, this cooling water that 
carried out the temperature fall will be returned, and the temperature of a fuel cell 200 
falls in it. 
[0123] 

Then, again, a control section 400 inputs the detection result from a coolant 
temperature sensor 26, and judges whether the temperature Tw of cooling water 
became lower than the cooling reference temperature Tco (step S312). 
[0124] 

Processing of step 8314,316 is repeated until it becomes lower than the cooling 
reference temperature Tco as a result of a judgment, when the temperature Tw of 
cooling water is not lower than the cooUng reference temperature Tco. 
[0125] 

In addition, since processing of steps S314 and S316 is the same as processing of steps 

S212 and S214 shown in drawing 5 , explanation is omitted. 

[0126] 

Then, if the temperature Tw of cooling water becomes lower than the cooling reference 
temperature Tco, a control section 400 will close the shut bulb 19 of the branch 
discharge-current way 56 among hydrogen gas passagewaies, and will open the shut 
bulb 10 of the main stream passage 50 (step S320). 
[0127] 

In addition, even if the pressure Ph of the hydrogen gas emitted from the hydrogen 
storing metal alloy tank 300 is maintaining reference pressure Pref, and the shut bulb 
19 of the branch discharge -current way 56 closes the hydrogen storing metal alloy tank 
^ 300 in step S320 since it is not the state of the sky while repeating processing of steps 
S3 12 -S3 16, the hydrogen gas by which occlusion was carried out still remains in the 
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hydrogen storing metal alloy tank 300. 
[0128] 

Therefore, since it is possible to make a fuel cell 200 cool using the hydrogen storing 
metal alloy tank 300 as long as the hydrogen gas by which occlusion was carried out to 
the hydrogen storing metal alloy tank 300 remains, it returns to processing of step S304. 
[0129] 

In this way, if the above-mentioned processing will be repeated and it will be in the 
state of the sky until the hydrogen storing metal alloy tank 300 which is carrying out 
occlusion of the hydrogen gas will be in the state of the sky, processing of step S216 
shown in drawing 5 and the same step S3 18 will be performed. 
[0130] 

By the above, a series of cooling actuation shown in drawing 7 is ended, and it returns to 

normal operation. 

[0131] 

According to the fuel cell system of this example, when the temperature of a fuel ceU 
200 is high, the temperature of a fuel cell 200 can be maintained at stationary 
temperature by cooling a fuel ceU 200 using the hydrogen storing metal alloy tank 300 
by which occlusion of the hydrogen gas was carried out. 
[0132] 

E. Modification : 

In addition, this invention can be carried out in various modes in the range which is not 
restricted to the above-mentioned example or the above-mentioned operation gestalt, 
and does not deviate from the summary. 
[0133] 

Although the timing to which the temperature Tw of cooling water reached supply 
interruption temperature Ttag-alpha was used as timing which stops supply of the 
hydrogen gas to the hydrogen storing metal alloy tank 300, this invention is not limited 
to this and you may make it determine this timing in the above-mentioned example 
using the amount of addition of the hydrogen gas supplied to the hydrogen storing 
metal alloy tank 300. Since there is fixed relation to the temperature rise of the 
hydrogen storing metal alloy tank 300, the amount of addition of the supplied hydrogen 
gas calculates the amount of addition of the hydrogen gas supplied to the hydrogen 
storing metal alloy tank 300 based on the detection result of a flow rate sensor 20 etc., 
and it is the timing to which the calculated amount of addition reached the amount of 
aim addition, and it is made set up the amount of aim addition and suspend supply of 
the hydrogen gas of 300 beforehand. In addition, though natural, the amount of aim 
addition needs to draw experimentally a value which becomes the warming-up aim 
temperature Ttag about the temperature (namely, temperature Tw of cooling water) of 
a fuel cell by making the sensible heat of the hydrogen storing metal alloy tank 300 
transmit to a fuel ceU 200 through cooling water after the supply interruption of 
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hydrogen gas. 
[0134] 

Although the shut bulb 19 is formed in the branch discharge-current way 56 and closing 
motion of this shut bulb 19 was controlled by the control section 400, it replaces with 
this shut bulb 19, and you may make it prepare a check valve in the above-mentioned 
example. That is, this check valve functions as pouring hydrogen gas from the hydrogen 
storing metal alloy tank 300 side to an one direction to a fuel cell 200 side, only when 
the pressure by the side of the hydrogen storing metal alloy tank 300 becomes higher 
than the pressure by the side of a fuel cell 200, Therefore, if the pressure by the side of 
the hydrogen storing metal alloy tank 300 becomes higher than the pressure by the side 
of a fuel cell 200 by preparing a check valve, supply of the hydrogen gas from the 
hydrogen storing metal alloy tank 300 to a fuel cell 200 will be started automatically, 
and if it becomes low, since supply of the hydrogen gas will be suspended automatically, 
the valve control by the control section 400 can be made unnecessary. 
[0135] 

Although it was made to make it join in the juncture 53 which formed the branch 
discharge -current way 56 on the main stream passage 50, you may make it make it join 
within a fuel cell 200 in the above-mentioned example. 
[0136] 

After making the hydrogen storing metal alloy tank 300 into the state of the sky, he is 
trying to complete operation by playback actuation during operation of a fuel cell 200 in 
the above-mentioned example, when occlusion of the hydrogen gas is carried out to the 
hydrogen storing metal alloy tank 300 at the time of starting of a fuel cell system. 
However, you may make it additional coverage to carry out occlusion of the hydrogen 
gas to the hydrogen storing metal alloy tank 300 further end operation enough in a 
certain case, even if it is the case where occlusion of the hydrogen gas is carried out to 
the hydrogen storing metal alloy tank 300, without making the hydrogen storing metal 
alloy tank 300 into the state of the sky. Also in this case, again, in case a fuel cell system 
is started, the temperature up actuation mentioned above can be started at any time. 
[0137] 

Moreover, when performing normal operation and the temperature of a fuel cell 200 
falls although it did not return to temperature up actuation after shifting to normal 
operation, you may make it return to temperature up actuation in the above-mentioned 
example. 

[Brief Description of the Drawings] 

[Drawing l1 It is the block diagram showing the fuel cell structure of a system as one 
example of this invention. 

[Drawing 2l It is the flow chart which shows the operations sequence at the time of 
starting in the fuel cell system of drawing 1 . 

[Drawing 3] It is explanatory drawing showing the temperature change of cooling water 
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before and after stopping supply of the hydrogen gas to the hydrogen storing metal alloy 
tank 300. 

[Drawing 4l It is explanatory drawing having shown the temperature change of cooling 
water before and after stopping supply of the hydrogen gas to the hydrogen storing 
metal alloy tank 300 by making into a parameter the flow rate Rh of the hydrogen gas 
supplied to the hydrogen storing metal alloy tank 300, respectively. 
[Drawinpr 5l It is the flow chart which shows the procedure of the playback actuation in 
the fuel cell system of drawing 1 . 

[Drawing 6] It is explanatory drawing showing the relation of the pressure and 
hydrogen storage capacity in the hydrogen storing metal alloy tank 300. 
[Drawing 7] It is the flow chart which shows the procedure of the cooling actuation in 
the fuel cell system of drawing 1 . 

[Drawing 8] It is the block diagram showing the fuel cell structure of a system as an 
example of a comparison over this example. 
[Description of Notations] 
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100 •- High-pressure hydrogen tank 
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200 - Fuel cell 

300 Hydrogen storing metal alloy tank 
400 Control section 
500 - Radiator 
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7.^^ it. miifH I (D7i<m:^ 7.m^iz . mmmnmmt . tti am i <d 7iim 7. ^ k ^ 

[0016] 

tite-pT. m 2 (D mnmm 7. f- L. X It . 7kmm.m.'^ ^ ^ y '> ^ nta n rc 7km :v x it . 
stix$>-Dr ^ . 7kmmm-^^^ y ibmnnmiC7kmis 7.^^siiB-r ^ c tt/^x^ 
7km^m'^^i' y ^ fi^ ^ (D^m<Df^m^iz^ < -r ^ c tt/^x ^ ^ o 

[00 1 7 ] 
[0018] 

c (D ^ ^ ^m^ic-r ^ n tic^ Tk^i^ii-^^^y^ 3 0 0 i^mnmmizM^m^m 

[0019] 

m 2 (D mnmm -y 7. ic to r . mmm 2 co7Hm:f} xm^^ic . mti7km^M.-^^^ y 
^ 1^ y ^ mti^ ^mmmnmmmic--y;\^izm-t'M±if ^ ^ !i tijm^ i^f^^o 

[ 0 0 2 0 ] 

J;t)i^< 'S:ntf. 7}<ll'KiS^^^^'i'*^e.^*^«HS-\®7]<^;?7'7.(D#t^*^S«iWlcrf^^$ 

n . < n {f . ^ £D tK n X o « $a g ffii 6^ til # ± ^ n i) i6 , gp ^ if <t s 7^ ;i/ 

[ 0 0 2 1 ] 

:i^^mo:>m 3 (Dmnnrnt^ 7.7- L.it. 7i<m 7. ^ m^-r ^ 7km y t . mm7km:ff 7.0) 



(6) 



JP 2004-14213 A 2004. 1.15 



[ 0 0 2 2 ] 
[ 0 0 2 3 ] 

^*3. *5IB^(i. ±fS b X 7^ A ^ if IS § <! i: ^ < . ^cOid^v'X 

[ 0 0 2 4 ] 

A . ^ iSS CD « fiJc : 

B . m-um\'^^ ^ximnm\f ■■ 

C . W^liit : 

D . <^ in K) {t : 

E . mmm : 

[ 0 0 2 5 ] 
A . * Slg fiaj <D « fiR : 

[ 0 0 2 6 ] 

mnmmzoot. 7Km:ffx:^m.mLrco. i!&mLrc7}^m:^ 7.^m.m\^rc k> r ^7i<.mmm. 

■^^^yi7300t. ^M;^Tv>So 

[ 0 0 2 7 ] 

C<D^ mS.7i<m^ y ^ I 0 0 It. F«9g|5(CiifJEc0 7j<^;«rx*5tiWLT^t>. ffi*lcBlt) 
iiiif ibtltci/ ^ -y h 7^flzr I 0 %m< feJ:^2 0~3 5MP a <D S.tl ^ ^ ^ 7i<m:ff 

X tts ^ n 5 o 

[ 0 0 2 8 ] 

^3^tt?te2 0o«. 7k^%#A.rc7j<^5!fxotft«& i: , K^%-^^fc^^k;^x (flaj^tf. ^ 

[ 0 0 2 9 ] 

EP -5 . 7j< ^ @ tc 7j< ^ X . mmmicmit:fi 7.if^ ti^'timif^-^ t . 7kmmmxit^ 
(1) (DRftiti^. mmmmxii.^ (2) cDs^£;*^^n^ne<lo^ j^iist«?fiik#tuTtt 

[ 0 0 3 0 ] 

H 2 ^ 2H"*'+2e~ - (l) 
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2H++2e"+(l/'2)02-» H z 0 - (Z) 

H2+(l/2)02-^ H2O "-(S) 
[ 0 0 3 1 ] 

<i(D X o ^jimnnm 2 o o ^ <d m ti m t l r m ^ m . mnmmz o o/b^s^g^^ 

ntzmtsizx^mmm (^s^-^-r) ^mwiL. ^ ^mm (ia^R-&-r) ice 

[ 0 0 3 2 ] 

mjKMM (0^-&-r) i;. ^n*MffliJ*^e.S(5*iitytfit![S® (0^-&-r) 

[ 0 0 3 3 ] 

7j<«e5M^^^5'>^ 3 0 0 «. rta5t7j<«®^^^ (0^-y:-r) %WLT*50. rtg|5<Dig 
la ^ n ^ (5 if . gp CD H T ^ 46 . 7j< ^ ® 1? ^ « 7j< ^ ;^ ^ ® L 

^«n5^Lfc7i<^;9'X^)5i(tUL^'r<^^o 7j<|g®M-a-|fe{i. Tk^^^'X^Sr^M-r^l^^ 
^SIS^^C. Sa^f8^-r?>o jJfilc. iSii!cL/-c7j<*:«"X%;Ktl±l-r§l^tcti. 20 

-a-^ ^ > ^ 3 0 0 5. L fc 7K ^ 7. ^ g5( m ^ -li: S 1^. »i . ^ cD^3g^ X x A fc J: 

X . y\<.mwLm^^^ y 3 Q Q (op^^^iiumt ^ ,> 

[ 0 0 3 4 ] 

^(om. ^nmm(Dmnnm-y 7.7- nt. 0 1 tc:^-r -5 tc, x 7" i> ^ r- tk m x ^ g^i 

X}5ftES6 4 i:, ?^in7j<^tiS$-ti:§iii:{cJ;D. MilstailfiZ 0 Q ^ 7\<.m^m^ ^ ^ y 3 

[ 0 0 3 5 ] 30 

ilO^-fe. 7)<^*'Xj5?tSS(i. i«l£7l<^^yi7i0 0cD«jmP/b^S53-|ie^>s^5 2. 3 

^ir mnnm 2 o o<D#tSi&ptcs^*jiii?^sS5 o n . ^"-ne^^^s 2 i:7)<^®^-&^^>' 

3 0 0©«*Π%o%<'^?5?t«*&j^i^5 4 i:. yi^mWim'^^^ y 3 0 0(D)55{mPi: 
■&}5lt.-^5 3 h^-Drsi <:^m.mmm^ 5 6 i:. ^M^Tv^So 
[ 0 0 3 6 ] 

* ?5Sl i5S! S§ 5 0 « . E 7j< * > ^ 1 0 Q CDWim U h 6^ m ^ 5 2 h(Df^\Z^ ^ -y h 

:7iOi:, U4^a.W-:J?i2i:. *^g2S$nT*50> :^iie^.'^5 2i:^gS;S5 3i:®^lc{i 

, j^sf^mm 2 0 0 (D«if&pcDifi0itc^ij p,nrv>So Sfc 5:?^«i^jjitgs 5 4 jcji, i/ ^r 

-J h \ St. m.m'ty^ 2 0 t . 5b^sH«^nT*3Ci. ^m.WL\^m^ 5 q Ki,t . ^ 40 

. 7\^mmm'^^^ y 3 0 0{c««&$ns7j<^;!fx<o}jsaR h^srii^tii-rs-fevitT'feSo 

*/-c, JE:^-t:>+J-2 7j<^iaic-a-^^f:^^ 3 0 0 *^p>SS[m^n5 7|<^;«fx<Dffi;^>Ph 

[ 0 0 3 7 ] 

gi3S^->XxA«. 'i7;t-^4?>:/2 2t. vv^Ol-^'SOOi:. }^sn7j<i5ltS§i:> 
t?!|||fi!t?nTV^5o CKDd-S, ?^iP7j<}3SiSSl±. 2 0 0 i: ^ S^X- 5 0 0 *0 

^<'2|s:j5lt}5ilSS5 8 il. *?5St?5StSS5 8A^e.^^©L7|<^®iE-&^i5f>^ 3 0 0 tcS§5l:)i?itJ?it8S 

6 0i:. ^«i^T*50> ^ CD fti! CD i?it 1^ fi fil ^ T * i/^ o e> }^in7j<??iiss t ti . ^itc^ja 

S * SS L fc }^ SP tK gfi n T U> ^ o 50 
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[ 0 0 3 8 ] 

y 2 4 t . 7b"«@B®^?nTv>i). c (D o 7i<is-t>-9-2 6tt. mnmm 2 0 0 t)^ ^ nk tn 

m7k<Dumii. mnmm 2 0 0 <Dum tisi t A. Em-b'^tsif^^kib. c <d 7j< -tr > -y- 2 e j: 

oTi^t£s$n§}^rsn7)<£^)rssTw^. mnmm 2 0 0 (oi^m t ^^-r c t ff^i: ^ ^ o ^fc 

. m 0 ^ y 2 4 it . ^SSA^eSSBtco^<-^10^-K (-r^^-fe. ?^£P7J<;S:3^ 

jjsi?3Si^6oic8it-r^-K) A ^ ciz -D <: m 2 0) ^ - cr^t.-s, ?^iP7j< 

"TJitJ-fe, ?^4n7K>&3^J5SiMSS 6 0 i: 5 i^'x- 3^ 5 0 0 cDi5g:^tc?^l-r ^- K) >&#LTt/^^ 10 
o ^ *3 . '> ^ < t . m 3 o ^ - K T . 7^ ;v o r»a jg ^ ^ S H± § c t tc cfc D . 3^ jjli 

SS6 0 mic^-t^^Mi7k(Dmm t ^ 3:- 5 0 offlijtcj^-r?^in7j<tojjit«>s:^n^'niii^-r 

S d t *■« T* ^ -5 o 
[ 0 0 3 9 ] 

$fc. *J®gl54 0 0 (±. Wtm-t l^V- 2 0 . S tl t > 2 I is Zf -t 2 6 -b^ ^ (D m 

tii^M^ Xij-r ^ tniC. ^/"^jVf 1 0 , 12, 14, 16, 18, 19. 24^.^7;^ 

[ 0 0 4 0 ] 

43 . 2|s: ^ j^iJ 43 T . iS JE 7j< * > 1 0 0 « . * 5S J3 It § 7k ^ ^ tc . 20 

«?te2ooti. :^^mic^i-)- ^mnmmic^ 7Hm<!&wt^^^ y -i^ 3 0 0 it. *i6B^ic*5tj 

^H^JC43lt?.^32#li«**:lC, 1x4^3.1^-^1 2. 1 4ti. *5l0^(i:43tti>lx4^iU'-^lC 

. ^m.^^ 5 0 li. *fgB^ic43tt§^l©7Kig;y~X?5StSSlc, 3£MS5{ttij^^5 6«. ^^B.^ 
tC43tt§^2cD7j<^;?JX}jftS&lC, ^n^'nis^bTv^?>o 
[ 0 0 4 1 ] 

B . ^ s ») s r/ a ^ K : 

■e 5 o 30 

[ 0 0 4 2 ] 

^i^«}1fii/XT-A©i5iit(J.7j<^:«'Xj5ltES©±TcDi/-v-yh7^;l':/10, 16. 18. 1 
9f±fflUTV^i)o *rc. ?^Jn7Kj5tll^<05*., ^D^^7Wl/:r24timiO-t-Kil^oT 
^-J?>y2 2'L4?±LTU^ So *rc. 7i<^iRli-a'^^>^3 0 0 «. 7j<^ 

[ 0 0 4 3 ] 

^ii-e, j^**«^'>7.xA*"«j2Kj^n§i:. $ijS3igP4oott. s-r, y^^ma :^m.^<D o 

. *??iti«tSS5 0OS/+-yh7^;l/^l 0%^<t«{C. ?^5gi7j<?5ft«S(D'>:d-~i5J;3^>:/2 2^ 
IBSl-rs (Xxyysi0 2) o S^^yh7^;l/y^lO*^B3<t. i^EE7j<^^>^ 1 0 03b^ 
?. {± 7K ^ J^" X 5ft ffi ? n . ^ CD j» tti $ n fc 7j< ^ X ti > i5li M «S 5 0 J;: S § o S fc, -i? * 40 

-^.-K>:/2 2;!)^igiij$n5i:> nm7Ktf^m.n^i!b^o 

[ 0 0 4 4 ] 

^Jc, $iJS|igP4 0 0 {4. 7Kia-l2>-9-2 6*^?><o^W«SS^A:^;L, n^Mo^UMT sn ff^m. 
11i1iSJgTtag<tt)^gi/^/b^SA^^fiJ^-r5 (7>-r-y7'S10 4) o CCT. mWimW. 

[ 0 0 4 5 ] 

ipJ^cDl^^, }^ai7j<<DlgjSTw*'«lgi^@i^SSTtagJ;t)<gV^«-6-tC«, j«S5^«fte2 0 

■r c 

[ 0 0 4 6 ] 50 
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1 8 ^m< o ^ Lx . t ^ic. '^m-r ^mm.y ^ -^'^iLX ^ i^T- y y s i oe) 

o 

[ 0 0 4 7 ] 

m< m & 7km ^ y I 0 0 ^ nk m n . *jjst^E§5ottSofc7j<^;y"x«. ^eph 

[ 0 0 4 8 ] 

yHm^y^^lOOt^^ikliitnrc^S. (■r^t)-^. *5<fc^2 0~3 5MPa) <D7j<^:fifX 

it^^^^'^ 3 0 otc#i*a^nso 

[ 0 0 4 9 ] 

-73. 7j<^©M-&^^^^^ 3 0 0 (i. MjZl>Lfci:430> 7i<^:^'X^®itLTU^^v^^c7)t»e 

sfc, }^£P7i<®saA^s^a®iSjfiTtagj;*3<fii^i:v^9Ci;T-. mmum 

y ^ 3 0 0<Drtgp©EE:tl{±l^«fC{g<*oTl/>5c 
[ 0 0 5 0 ] 

tA^oT, 7kmi&M'^^-$' y ■i' 3 0 0 iz is J;: ^ I M P a <D7i<miS T.ti'^m^-^ n ^ t.. 7k 

^iSlc-&^iJf>'^ 3 0 0cDrtg|5cDEE;'3«IPmtC{£v^fci6, ^<D«*&^nfc7j<^*r7.«. 7j< 

m^m.-^^^ y 3 0 0 {*ico7i<mmMt'^^ic ^ rm^t)^icmmt o c o lx . 7i<m 

[ 0 0 5 1 ] 

i>^(Dx. }^ ip 7j< t± , w I (opa < . m nn jtezoo^^e-aifcfi. *?jit?^sS58, s^jjsi 

?5lti^60. tK^^M^^ ^ > 3 0 0 . XgftgitK60. jjit Jjit ^ 5 8 ^ L T ^ *4 « Hfi 2 

0 0 icm^B^xmm-r ^ o 

[ 0 0 5 2 ] 

«ieoT> 7K^i!5ic-a-^^>^3ooTfgiLfciKi{i. mm-^ ti ^ ^ M> 7kic ^ X 7i<m«&m 

■^^^ y if 3 0 0 3b^6.^3N-S}te2 0 0 tC{EB^nS/'ci6. MiN-«?te2 0 OtiiP^^tlT. 
S ^ ± If § c i: * S o 

[ 0 0 5 3 ] 

1 0 OA^e.«5{m*ti/-c7)<^*"X*7j<*BSM-&#^f>^ 3 0 OtcKS^UnS^^^^ii 

J; 0 . 7)<igisi?-&^ ^ 3 0 0 T'^*5€^ ^ -tt. ^ (o^±\^rcm^m^^y y^y- i^^z ^ 
-D X mmnm 2 0 0 \z mm-t ^ ^ h \z a . ^^)|s^«^te2oo^Digjs^±^f5<l^:*^T-^5 

[ 0 0 5 4 ] 

*fc. 7i<^isi^i?^^^5?:^^ 3 0 0 -efi^L^ci?i^iiJ«-r§?^£n7j<tcj:oTj?s**mHfi2 o o 

IcfcjiLT. ^^i^«?te2 0 0^g46i.±I-&. J^SP7l<^i*:©Sjg*MgV^,!i, 7l<^®li^^^ 
>^' 3 0 0 T'|g^Lfc:|^lCj;^T?^ai7j<g{i|s*>i!inf^-rSiKJS3b^feSo L*^L. 2|s:^Sfi0IJ<D 
j^*4a?ifi>'XT-AlCj:na\ f^S^v'XT^AtCfci/^T, mK>^7L7%)Vf2A^W.\<D^ — 
Flc LTt/^ ?.fci6. i^JP7j<ti. ^i^ffiwili:^-r<i;-5*esS-ecD*^ti3^L. ^i^'x-^^so 
o(cijsn^ci:a:&i^o iifoT. ?^in7j<«e/jNcr)igsST'ti]S-r§c:i;ic%§cD-e. 
5}^in7i<<D*feg/jNi:^t). ^(Dfcisb. i^&7i<^tam-r ^rcib(Dmmt>'pf3: < xm^^. m 
mmx'/^iP7ii^W(Dum^ ±if ^ !i tti^x"^ ^ o ^-ox . ^ o 'P^\^^:j^^ fi^xmnnm 

2 0 oorgja^<feD¥<±#^-&i.ci:*^oI^i:^So 

[ 0 0 5 5 ] 
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[ 0 0 5 6 ] 

g t (O i&mi^ & a t (D m t L X . m^i^W±UmT t & g - a ^jRUb ^ (Xx>y:/S 1 0 
8) o C ■(J^*&#±ia]ftTt a g - a tit. mS.:^m^ ^ I OO^^&Tk^®^'^^ 

^ y ^ 3 0 0 ^(D7l<.m:» :^(Dmf^^W±-^ ^ ^ ^ y '!f ^i^'^-t ^U&X ^ o ^fs. 10 
7j<^®^^^i5?>^ 3 0 0tCiJ^j^^ni)7j<^**XcDjj5«Rhi:, ffiMiSS^ai:. (DM^iC 
O T . {5 H I5i ^ -r i) o 
[ 0 0 5 7 ] 

igiv>T> mm^4ooit. wt;7j<jg-i2^-9-26*>e.©i^mii3m^A:^L. /^iPTKtDrajeT 

w *^ #± # ± ?a ja T t a g - a ± T? § S :^)^ ^ W ^ -r § ( X 7" -y 7" S 1 1 0 ) o W ^ 

coiis^. }^in7j<corg]eTwA'«#tis&{*±igjeT t a g-otcjtLTi/^^itntf. ±iefijs% 

[ 0 0 5 8 ] 

S W . in 7k CD g Jg T w « I& ± S T t a g - a S L T n ff . ^ g|5 4 0 0 It 

. 7i<m:f]7.}^m<Do-^. 3^i!it«*SSit^5 4(D->-\'-y h ;V ■;r i 8^mC^ (Xx-yT'S 1 20 

12)0 

[ 0 0 5 9 ] 

^'^m^m.¥^ 5 4©5/-V>y hM;!/:^! 8 ti'^mU ^ t. m!£7km y ^ l 0 0*^P)3^gft«^i& 

jjttsss 4 ^m-o X 7km'!&M^^ ^ y 3 0 oic«iSi&^nTt/^fc7j<^;?7x«. 

n^o 7km^m'^^ ^ y ^7 3 0 0 ^(07kmiJ 7.(Dmfi^i3^^±-^ t . 7kmmm^^^ y 

^3 0 0rtT'®7k^i!Rm-a-^lcJ:S7K^**XO!aS?t>^^jh-rSfc:46. 

t*i:^<^^o LA^L^*^6. ^3^^>^XxAlc*5tt§^D^^/^;V:/2 4«tel?Slll 

(D^ - FcD*$T-feo, ?^in7i<ti^^»«m2 0 0 t ikm^^m-^ ^ ^ y ^ 3 0 0 i^oHT-fi 

]KLTl/^§o Src, 7i<*"Sili-a-^iS'>^ 3 0 0 t> ^n>&1#fi)cLTV^§7j<||cSSi^^-^^ 
^0^^«7b^^f ^lC::«C#V>o ^-fDfcfe. 7k^?SM-&#:Jf:y^3 0 0li:*3V^T, iSiictCj:^ 30 

^l!aS)S3b^:ii;^<*oTfe. 7j<^®M-&^^>^ 3 0 0 *'«^f#LTV^fc|?i%S^{tHL. ^ 

cD«5m$n/ci?^ (SiR) ^ii^■r?.i^£^7J<;&/1'bT7K^®®^-&^^>^3oo*>e,^^*5^ 
2 0 0 tcfcB^ nr. ^s^WHti 2 0 0 # it ^ ap^^ n i) fc 46. ^i^«M2oo© 

[ 0 0 6 0 ] 

m 3 it7kmm.m'^ ^ 9 y ^ 3 0 0'NCD7j<^;y'x(D#tiii&^#ih^-ii?)Hutitc*5tt§?^in7j<cD 
SiS^jt^s^-rittB^ia-e^^o ia3ic43i,^T, mnitikmrn-WL-^-^^ y ^ 3 q Q\znt ^ 

7j<^7!7X<D«±«eP^^i&l^*>5.®^F^«:^b. IKflll«}^JP7K<DiajS^^bTV^5o ^*3, ?^ip 
7)<<DigJft i: LTtt, 2 0 0 3b^ SJ^JtiSi^ nS^^SPTkcDiaje ( i|st « H!2 S5{ ffl n 

?^3J7j<igjg) Tw-efet). fis;^*^7j<^®i!c-&^^>^> 3 0 0 *^e«{m^n?)}^*P7i<©rSS 40 

[ 0 0 6 1 ] 

mXif. Xx-y^S 1 08-e5Ri6?>nfc«l&f?±rg]aT t ag-a*^ia3(C^-ri!P<T:-fe 

si;-r?.i:> <^i^«ffl2ooA>?.sj{tB?n?>i^ai7i<tDS]STw*<. ^cD«*&f#±?gjeTt 

ag-aJC^ofc^giJt lt43V^T. 7j<^®^-&^^f>^ 3 0 0^0 7k ^;^XcD#i*&{i# 
±*nSo -r-Sfc, Tk^lSM^^iS? >^ 3 0 0 t*5ltSIRII^HfS«^ < ^ 5fc46. 7k 

^isii^^^>'^«jj±ip?^sn7k?sjgTw' a^>!?(cTi^bi!^i6?>A'«. 7kmmm.'^^^ y ■> 
3 0 0 ommit. mm-$ n^i^&7kic ^ -o X 7km^m'^^^ y 3 0 0 ti-^ iE>mnnm 2 0 
oiceM^n-i.^c4i. mnmm 2 0 0 it-s ^ictamt nx . mmmmni m a m 7kj^ m t 50 
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[ 0 0 6 2 ] 

w a^mmsmi^mT t a g w ± s i> s f ij ^ -r ^ ( x -r ^ s i i 4 ) o n^om 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

irrst)^. H3(cfcv^T. mm t it^^, 7Kmf!&M'^^ ^ y ^ Mi.tiia}^ni7kUm T w ' it 

*n7j<igjeTw' tmnnmmiin}%Mi7i<.}&mTv/tti^-^Lr. umr w iiimwtsmi^& 

(Dd-^^ *j5ii}5St^50(Di>^'yh/^;l/:7l 6 < (T.-r^yT'S 1 1 6) = 
[ 0 0 6 5 ] 

c:<DJ;3lC, 3S:?JS#^*6}3SSS5 4©'>^-yh^^;l/:^18 3!)^gfli;/j:*e^T'. *}?iE&KK5 0©'> 
^ y h 7^ I 6 ti'^m < t . iSEE7j<*^>i'10 0A^e>S(ffi^n. 3|s:?tiJStSS5 0lcSofc 
7j<*;!}Xfi. 5^fflh2T'^-rJ:3K. ^OS$*8ii8itSS5 0%aoT. i^*4«H&2 0 0lC 

[ 0 0 6 6 ] 

:fe*5. *gSt!5StSS5 0©3i»t'tC«. Btja;Lrclij^MEEffl©U4i"j.U-^12(DfljltC. 2:^j^ 
ffiffl(DU:^i'3.U— ^147b"«SCt?)nT*3D. 3p:?jitj5fLg&5 0^^OS^jl?>7l<*:«'X«> 1 
& m <D \y ^ ZL - -$1 I 2 ^ ^ 1 M P a i:JL~f m E. n fz m . $5>li:, 2i^igEJEffl 

X . mnnm 2 0 0 ic^.^nB -i^ n ^ o c^lt. mj£7i<m^ y ■t^ i o o fj-^ ^mm-^ nrc-^s. 
(D7i<mio 2 m^xmi£-r ^ c tic ^ X . ^i±<D7i<.m:» 7.tpmi&. *^3^tt^2ootc 
«i^$n^v>ck^. ^*^«Hfe 2 0 0 L r i/^ o 

[ 0 0 6 7 ] 

*fc, mnnm 2 0 0 izit. guic, ^^b7!3 7.^5^iK6 4«:/^LT^^^:;?^x*^#^^&^^nso 

[ 0 0 6 8 ] 

ii-5bT. mnmm 2 0 0 ic7i<m:^' :^ tmiti3 7.ti^mi^tE ti^ t . tuaibfciifeD. ^^s- 

«Hfi2 0 0 {i, 7i<^:Si:^^@{c*3V^T«M{b^KlS^SiiL. mt!^m^-&-^^o ^is 

. !i<D t ^m^it^s.itit. ^ms.!tsx$>^rcib. ctiK^^x. mnmm 2 o o 

[ 0 0 6 9 ] 

t c^x. Hfia!bfcX7">yys 1 0 4icj3itsfiJS©i^m. ?%in7j<oiga[Tw*^®^@^ 

SjST t a gJL:i±cO«-&lC«. gWlgail&^fc43l^Te£ttJ^Si|^«?te2 0 0OigS*>+^ii< 
[ 0 0 7 0 ] 

mwmicii^ 4 0 0 li. 7i<miJ y^^^^^O ^ . ^Wl^.^^^ 5 4 (Di^ ^ h 7^)]yy 

1 8 t^mwimm^ 5 s ©->^ -y h 1 9 ^^n^np^cr, ^t^jjitgiiK 5 0 (ds/^ >y 

h/^;!^^^! 6i;M< (X-r^yys i l 8) » 
[ 0 0 7 1 ] 

5:}^^*agit«S5 4co>'^>yhA;l/:/l SA^P^CT. 2^j5Sii^tSS5 0©v'^-yh/^;l/:/l 6;b^ 
IB<i;> H(liELfc<DtPlitC. iB;EE7j<^^>'^10 0*^e>«m^n> *i!ii^Ji^^5 0^^So 
fc7j<*^'7.{i. ^enh2T'^-rJ;-5lJ:, ^-OS^^iJitfiSgSSO^jioT. i^*5HI?l!j2 0 0 

« $ n o 

[ 0 0 7 2 ] 
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o 

[ 0 0 7 3 ] 
[ 0 0 7 4 ] 

0. 7k^>SigJ-&^ ^ > ^ 3 0 0 . ^SilJ5!iK60. 2^ }5?t !S 5 8 ^ /t" L T « 2 0 0 

0 tij (C in 7j< % HI -r X in tK <D is Jg T w ± o T ^ l? $> S o 

[ 0 0 7 5 ] 

y ^ 3 0 OtC^§5e]erM:^)^V^}^in7j<^}5ftLTt. 7j<^®ii!-^^{±7j<^;^j'7>^jKi±SL^l/^<D 
■p. Jkm^m.-^^^ > ^ 3 0 0 <DP^§^(DS.t]ti'^'S < ^j: ^ !1 t It^l^o ^ X . <1 (D O K 
> 5:iJSl?5SSS 6 0 43 J: tfTK^iRjSc-a-^^ ^ 3 0 0 *^ S^SdSlSS*, ^ x - tJf 5 0 0 ^ 7^ 
-I* 7^x1-5 /c46co. v^t)»$5 7^-('7^X??iiigi: Lrffli/^^c i:*^T'#So 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 

c o L r mn W} i'f m n L Tc m . & 4 o o it . 7iiU -^r y -^^^ 2 & ft l r 7^ 7i< <d ^ m 
Tw^is^sL^Tb^e.. mnnm 2 0 0 (D^m±^i^w^^ . 7i< (o u m t w t)-^ mn u m i^ 
■e±^Lfce)x •^oi^;^7^;u7'2 4>&iiico^-K*^e)^2<Dt-Fii:^t)j^^^o ein 
lcj;0, J-^iPTkCi. ^9]w2cDiiq<. J«Si|^«?fi2 0 0 *^e.aifcm. *}?iiiJii^5 8, ^ x. 

-^ 5 0 0, :*:?JS?3itgS5 8^/|-LTj^*Jl-ttj^fi2 0 0 lcM§^SS-eff3Ei-r^o c:®|gm> jSS 

mm^2 0 o{cj;-pT#s*nfc^in7j<(i. ^>>-x-^ 5 0 0 ic^si^x'/^ms n^rcii>. 

[ 0 0 7 8 ] 

j;i±coj;^{c. *iifififiRitc*3i^T{i. ^««rte2 0o*^?>Sitti^n§}^in7}<©sjgTw*^ 

g-atC^Lfce)> 7K^®iS?^^^>^3 00(c?if-r§7j<^;«'7>O#i*&%f?±-ri)J;'5lc 

Lri/^So t(Drzit). m 3 icmmr-TnLrcitnmoym < . ?^in7j<(D}a«Tw*^®«ts^M 
fiT t a g(ca-r§s-e. 7j<^®ic^^i5f:/^ 3 0 0 7i<m X ^ i^m.i'f ^ ^ ^ m 
^icjtissLT. 7k^"SM-a-^^^^ 3 0 otcj*-r^7i<^*"xco#t|&a%ij'^^< ■ri.c: ii*^ 
^ § o 

[ 0 0 7 9 ] 

•r * t> . la 3 *3 v> T , i:b IS! (.mm:) t a . tk m x #i p»i b# e. }^ in 7j< © s t 

w*^"S1t@1i!SST t agtCjif^Bf^Jt 2$T^©Fb^. 7l<^®!:^-&^:?>'^3 0 0 lC7l<« 
;!7X n§ e i: tc ^ § *^S£fi?iJ (is^m) T' . tK ^ X ^ ^ e> > ^^'J 

t2J;t)^>¥V^NfS'Jt l^T'CD^L*^. 7j<^iSiM^^^'V^300lC7l<^^X*^#t^$4a 

3S:v^fc46, *jit^ra^/-co<D7j<^;?fX£D«!i&fi, ^^t>-s, mMti^ m X & tuf . :^mm 
mxii. ^FB^t2-t icDKfc«is&^ns^<D7j<^^'x<D#t*&fi«:, ttmm^ 0 ^'p^ < 

[ 0 0 8 0 ] 

^jy^ 3 0 0 iCtSif ^7i<m^Ml.-^^(Dmt^'J^^ < Tcfcl/^fci6. 7K|g®iS^^^V^ 3 0 0 
[ 0 0 8 1 ] 
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h ^ /^"y ^ - t LTs 7i<m^m^^^ :y ^ 3 0 0 ^ (D yKM 7. (D ^ W ± ^ m 'ik 

m-^^^i/^ 3 0 oKM-r :^7\^miS7.(o^.^i^m^^t^^(omm^^\.. m.n^tnmii^<DU 

s^s^LTv^^o ^*5. n^7\<.(DU& h it . m 3 (Dm-^ . MUt'^mnnmz 

Q 0 t-^ ^mm^ n^nni7]<.(Dum. (^*4«Mi6stbp}^^P7j<sa) twtsd. m.uti^7\im 
^.m-^ ^ y ■!7 3 0 Q t,-^ ^m^^ n^n^7\^(oum uKmmm^^^ y '!pm^nnm7K'u 

Tw* T'feSo *fc, Tk^iSM-a-^^ 3 0 0 tC«S&^n57j<*;^XO}5ilft R h {i 
, Rhl. Rh2. Rh30)lifC/jN$<:&t>rv^S (Rhl>Rh2>Rh3)o 10 
[ 0 0 8 2 ] 

-MIC. 7j<*iSi!c-&^^^^ 3 0 OtC'PSa^ni)7l<^;!3XcD}?fiaR h*^;^#< ^SJiH, 
7j<^®)lc-&^^ 3 0 0 T'0%l^««:*:# < ^i)fci6. 0 4 tc^-r .i; 5 Tk^iR^-g- 
^'^fiSftbPi^inTkSje T w' ti, gSS R h 7b^;^# VMJ ^P^JcW-r 5^{b«*^:*:# 

<?S:oTV^§o $ fc. ^©fcii). ^)^«?fi®tmP?^iP7j<taS T wO:^-^, PI « , 1^ H 
[ 0 0 8 3 ] 

2|s:|li5iifi?lJJC*3V>T{i. 7j<^PRi|-a-^^>'^ 3 0 0 t^*&Sni>7l<^;!fXOi^«Rh 

n\z. m 4 fc^-TJ: 3^c?^in7KcDrSje#i4%ffl«L. 7i<mm.m^^ ^ y ^ 3 0 0^0 7i<* 

X CD #t ^ ± m . ?^ SP 7k £D JS *^ 1^ — ■fb L fc if ^ . ^ S Jg ( f ^fe t> . T w ) ;?3^ 20 
[ 0 0 8 4 ] 

^LT. *J^g|3 4 0 0 «. ^(D V >y y^ffl V^r . i5ll « R h 5 fg M S JS a ^ ^ ^ L . 
{flhigjax t a g-a^lRlsb^^^icLX^^^o 
[ 0 0 8 5 ] 
C . S ^ Wj f¥ : 

'j>jic. ^mmm(Dmnmm-y 7.7- ^i^r . 7i<m^m-^^^ y ^ 3 o o izf&m.-^ nrc7i<: 
ma 7.:^mnmm 2 0 0 x m t ^ tab (d n i"? ic -o x . m 5 m\^^x mm-t ^ . 

[ 0 0 8 6 ] 

Hu L rc t *3 . ii 1!j ft Bt -e a , 7km:ff xm^io ^ ^ * j^i ie§ 5 0 cd ^ h 7^ >^ 

1 0. 1 6{±FjflV>TV^§*^, 3£jJS^*&i^S§5 4co>'-^>y h7^;l/:/l 8i:3^^1i/^ttJ?5S£S5 6 

1 *fc:«^2(D^r-Kh*oTV'>5o 
[ 0 0 8 7 ] 

s-r. 7i<^iRja-g-^^f>^3 0 0 ic7km:^' ::^i)'^^m'^ tix ^ c t ^^.-rmmyy '^ti^iL 

oTV^5*^§*^>&fiJ^-ri> (XT-'y:^S 2 0 2) o f'J^c^iSm. ®ilc7vyA=<JioTl/^* 
tttltf. 7j<^gS^-&#^>^ 3 0 0 lClt7i<miS7.if'^m-^tlX:^IE>-r, ^<DVimX$> ^ (D 40 

m 5 K mm ±W] i'f ^ m T -r ^ 

[ 0 0 8 8 ] 

[ 0 0 8 9 ] 

fc . ^jffligp4ooa> 7j<ig-ty!t2 6*^?)Oi^ai$sm*A;']L. <^*n7j<(DSJirTw*'«w 
^MS&igSfTrci:^±T'fe5A^s*>jSri|aj^-rs (X7^>y:/S 2 0 4)„ n cx, n^mti^ 

U&T r c t \^X li. m^ii. fe<fc^50~80°C3b'«^^^nTV^i>o 
[ 0 0 9 0 ] 

^]^(Di^^. i^ni7i<(DumT wti^n^m^umT r c j; o ^ tc a . ±mmm^mo 50 
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^mi<D^-vic-r^ (7.x<yys 2 06) o 

[ 0 0 9 1 ] 

o 

[ 0 0 9 2 ] 

ii<o . ?^iP7i<<DfiiSTwtts^^jifeS)gTrc*s^T*5 0. Mnnm 2 0 0 IC ^ 
r . mmt^ ^jtic X ^ n^i^fcmii. tiis5n^?^i|]7j<ic<i:oT. mnmm 2 o o t)^ ^ 

tK^iSM-^^^^'^ 3 0 0 iciii'M-^ n^fcub. yHm^M-^^^ -i^ 3 0 OJiiDia^nr, 
[ 0 0 9 3 ] 

^•CT'. ^J®IgP4 0 0 «. E.tl-t-^'^2 1t)^P>(Dmiiif^^^Xt3l.. 7\<.mm.M'^ ^ ^ 
3 0 0 *^e);K:m^n^7j<^p9XtDJE;'3P h tt'^mW'S^ti ? r e fJ.;i±tC^oTl/^S*''S*^^ 
fij^-rs (X-r>y:/S208) o dCT', S2pffi;^Prefi:LT«, 0>J^{a:, t3j;^0 
. 8 — 0. 9MPa7b^^^$nTV>So 
[ 0 0 9 4 ] 

*JS©i^m> 7j<*;yX(Dffi;^iPh7b'«S^Pffi;']PrefJ;D{g^^^^lc«. ±HefiJ^>&i^t) 

iiLTiiicD»*pffi:^jpij-;i±{c:fei.*T'^«i-rso s^fic. 7i(.m 7. <D ^ti Y> h ii^mm 

ffi:^)PrefJ-X±(c:^oTV^n{f. ^JffllgP4 0 0 «> Tk^A^Xr^SSO^-^^ *r5?t}^ES5 0 
(D i/ ^r y V 7% )\, y \ 0 ^ U T . 3t j^i tB jJft SS 5 6 £0 ~> + -y h 7^ ;V 1 9 Pwl < , 
}^£P7l<gftf^®^-^, m K) 7^ )\,-:r 2 A 3 (D^- Y \Zt ^ (X-r-y^SZlO) o 

[ 0 0 9 5 ] 

cniCtO. 7Klg®M^^^>^ 3 0 0 (i. 7j<*®M-^#tC®mbTt^fc7j<^:^7X^S5{ffi 
L. /ftdtj^n fc 7k 7. (i. ^Er]h3lC^-rJ:3tC. 5:j5lt)KJtB?5ftSS5 6. -g-?5?t^^5 3^ii 

oT. i^Si^«?t&2ooic#t*&$n§o m$&*nfc7j<^;yx«. mnmm 2 0 0 \c is\.^ X . 

[ 0 0 9 6 ] 

^©ft. ^J^g|34 0 0 «. JI:^;-b>■^t2l*■«5.cD^^lU?^^^A:'3b. ^n(cS-:3'v^T. 7k 
^®it^^^':^^ 3 0 0 3b^e.«(l±l$n§7k^;9'X(DjE:'3P hA'«{5iS»^PEE;'3P r e f i:^ 

sj;5icps-ri) (xx'y:/s2 1 2) o mm.(oijmii\^x\<t. mnmm 2 o o i^m 
^m-^^^ y ^ 3 0 0 [c^fi^-i ^:^nni7]^(DUis.^m^ir ^ ^ h\z X <o . 7J<^i!RM^#^ 
3 0 0 num.^um\^x . Tk^esit-a-^^f^'^ 3 0 o*^e>S5(ai$ni)7}<^;y'x<Dffi:^ 
p h ^m^t ^ o 

[ 0 0 9 7 ] 

;^ 7^ ;l/ y 2 4 43 i) 7S- :r © FwlJt ^ ? -la- § d t {C J; ?f ^ o -T ^ t> ^ . W 0 m ^ 7"^ 

7vy2 4f3^m3(D^-¥t^-Drzctic^i:). i^sPTkci, 5i^0iwicDiin<. mnnm2 o 
ott^^mrcm. * ijfi ss 5 s . 3^ ??it ss e 0 . 7j<^>Ris-&^ > ^ 3 0 0 , ^mmj^eo 
. 5 8 ^fyvxmn'mm2 0 oicm^m^t. 5591 w 2 ©^m < . ^ii^«?te2oo 

fi-^ ^ mrcm. ^WiWi^ 5 8 , ^v'x-^SOO, *j5StjjSt^5 8>&:n'LTJ^i|st««fi2 0 0 lC 
M§^I^OiiS#-eti^-r^o ^dT'. •^t)^^7^;l/:72 4lCt3V^T. 7^;l/:;^cDr»flaf^Ji)e 
tc^fb^-li:. 3^?3Stl5Si{^6 0^|llS}^^n7j<Oj^ai;^>?x — 5 0 0 ^ ll^&7i<.<D'^m t 

^PS-r§ci:ii:j:o> 7k^fR^-a-^^>'^3 0 oiz^ffB-^n^i^ni7k(of^m^mn-r^ 

o 

[ 0 0 9 8 ] 

^^Dtt. 7k^iiic-&^^>^3 0 0 7b>e)«(l±i$ni.7j<||;?7'X(Da;^lP h*MfiTLT#T, 
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(Xx>y:/S2 i 4) . ^J^g|54 0 0 (i. 7i<mmm^^^ ■i^ 3 0 0 if^^ML 
T fc 7j< ^ 7. ^ ^ T Hi L T L S , S «D t«j fli ^ o fc t © i: fU 8fr "T 5 o 
[ 0 0 9 9 ] 

^LT. SiJfflJgi54 0 0 {i. 7j<^;!?Xj?SSS©d-&> ^^t!l.mm¥& 5 6 (Diy ^ h ^^;Vzr I 9 
^mU^r . * ?5ii ?5ft E§ 5 0 CD >y h ;l/ -7 1 0 Pwl < i: « fc > }^ 7l< ?5lt SS cD •5 . ^ *? ^ 

aooA's^tci^o/ccii^^-rfcfetc, ®m:7^^^T5-r (xx-yT'sz i 6) o 

[0 1 0 0] 

jx±icj;or. m 5 KmLrc-mcon^mi^^mT mmmrfKm^o lo 

[0101] 

cl^LT. 7l<^iaM-&^^^^^ 3 0 0 *^^Ot>cStC^n«\ m)3d!ibfc<il*3»5. 7j<^iaig-& 
#^>'^ 3 0 0 lCia*^V>?$ai7J<^?S!LTt>. 7j<^!R)gc-a-^«7j<}g:^X*S5{ttlL^v>0-e, 
7j<^®]tt-&^i5f 3 0 0 <Drtg|5cDffi:^;*^5ii < o i: (4=5: < , ^ T . 3£M?55t^60*3 
J:t;7j<^i!Rit-a-^^>^' 3 0 0 A^e>^5}JSI^^, 7^-i'7^X^!ii«Si: LTfflv^Sd i:*^T'frS 

o 

[0 1 0 2] 

-Di^m.m — cDmmf^itLx^^o 20 

[0 1 0 3] 

^ XXfyHm^M'^^^ zy 3 0 0 *^e.fiSc^}5ttSS^7W7'?x?5StSSi: LTfUffl-T^^ t ti^ X ^ 
^fcit). i:b^fi^J*'«fil;^ ^ J: 3 AXJJSSS 6 2 tt^S t ^ ^ „ $ fc. Jrk ® 1?iJ « . }^iP 

7kto?^n^^o^x.?)fci6tc. ?^sp7j<^-5>>"x-^$?5ootcrstt-r^-K cr^tj-s, ess 

a b tCO:& <-^- K) ?^^7j<?:7^>r 7^X??itK 6 2 tci5it-r*- K CT^tJ-S, M 

^a%ilSi^c(c-o^<-*-K) ii. ?t£Il7j<^'5i>'a^— ^ 5 0 0lCfc7^-r/^X?5SSS6 2tc:fe 

§7W7^X/^;l/y2 S^li^^ftil. 7i<^®m-a-ife^>^'3 0 0^i55tn§i^£P7j<cDj5lia^P 
!l-r 5 i6 IC. ISS/^;!/ :r 2 7 ^ T 5 ^HiSS^jT' {4 . C n 6) (^7^;^ :r 2 5 , 2 30 
7 (39 ^ % . 0 ^ ?l 7^ ;1/ :r 2 4 {C }t fc L T S 46 . 7 (D tS( ^ gij M "T ^ C # 

5 o 

[0104] 

j:oT. 2|s:|IS!i0iJT*«. <in 6 7W 7^ X iS^ :^ «D M J; tJ , «K « x x A cd 
[0 1 0 5] 

S , it K P T' « . 7j< * PS ^ ^ ^ iJ' 3 0 0 e. tii $ n fc tK ^ X (4 . 0 8 :fi5 T 
^9ih4(cs^fJ:^fc. 5S:^SiSitliS5 5. :9-iK^5 2. *JjS}jftK5 0^aor> ^3|^«H62 
0 0K««&*n5o C<Di:#. :$:J'lK^5 2i;J^)|^S?te2 0 0<Dfl±*&Pi:€>Kfi:{4. V ^ =l 
\y- 1 4*^'#^£-r§ft46. 7|<^^^a-^^>^ 3 0 0 ^bmnnm 2 O 0tC7i<^;^"X^ 40 
#^Si&-r§tC«. 7j<^®M-&^^'^^i'3 0 0(DEEtli:LT, ^4^"ilx-^14T®Ji:^ia^ 

ic^^:?y^3 0 0 *^e)«JtB$nfc7j<^;«rX{4, 13 1 {C*3l/^T^Enh 3»C^L/-cJ;5JC. 

3^g1taai?5StSS5 6, -&j5il.'^5 3^aoT. ^*5[«^2 0 0 tC#t|&*ni>o Vt-oX . 7j<^® 
^^^^>^ 3 0 0 *^e.SfmP*^?.^^*41tHfi2 0 0 <D^^U\C^^1^^^\Z{i.\y ^ :x V- 

^ t^^^Lrsx^^fcisb. y^mmm-^^'^' > 3 0 0 (D}±titK m^mmi&^^&ti P r e f 2 

(<Pref 1) t?^^Tt>. 7l<^iRM-&#^:^^3 0 0 5b^€.J«S3|6t«?te2 0 0 fi:7l<^;^7X 

^nxi> ^fzisb. 7km m.m. y 3 0 0 (DWiianf)^ p>mnnm 2 0 o<d^*&picm§ 
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[0106] 

m 6 liyHmmM-^^ ^ y 3 0 0 ic^ijr ^mt) t7\<m^mmt(om^^^^--tmmmr'$>^ 
■St^i' y ^ 3 0 0 icm.m.-i n^ykMi] 7.com iykmm.MM) r-h^o pt i«7j<^ 

^m-^^t y ^ 3 0 0 (DU&tf^T t 1 fO^OM^^^L, P t htiTK^^M-^^^^'^ 3 
OOtDSiS/b^Tt I<fc»Jt>iS;i/>Tth OTt 1) O^OBS#%^LTV>So 
[0107] 

|gI6lC*3l/^T. 7K^"Bim^^^^^3 0 0CDjgS7bMfi<. Tt l<D^-&. 

7j<^®M*i:©M0S{iPt lCDC:'fc<JC^So fifoT. 08tc:^-ritiKfi?iJfc43t>T, 7k |g 

©st'^^^^^' 3 0 0 ic^mt nrc7km:ff :^^m.iiiLr mnmm 2 0 otc«)s&-r^ii-&. 10 

mliELfctfeO. 7K*>Slc^^^:/^ 3 0 0£DJ£t)*^Pre f l^SrTlHl^i:. Mi^«^2 
0 0 -\(D7km:^' T.Ommii'^-C- ^ ^Ji < ^j: ^rcib. ikm^M.-^ ^ ^ l^i^ 3 0 0 <D EEtl P r e 
fltcMLfc^^S-e. 7j<JgiSM-&^^>^ 3 0 0{i3g<DtlcffitC%of£:i:!|9J»f^n5o b*^ 

*f®^^ffilt:^^^T-cDFBTtC. 7l<^®M-&^^>'^' 3 0 0 \,C iS 7. ^ ff^mT ^ C tA^-p* 

("immMm:) Kii;^j>*<^oTb$ao c©fc46. cicDprB^issa^&Ki 
3b^€>K2icii^^ofri)tc«. 7j<^®m^^^>'^'3oocD?S]S^Tt i*>e>^nj;t» 

t^Uv^T t hfc±if. ffi;/3i:7l<^®iScai:©KI^*^P t hi;^5j;5lc-rSj£J'S*''feSo 

f^to-S. I£tl t7i<mf!&mm t (Om^^ff T> t h t tjitlli . 7j<«®i!t-&^^>^ 3 0 0C0EE 
7b^ P r e f \ icmLTcm^^r^. ykmmMtmit N 1 J; D N 2 ( < N 1 ) t t ^ H 20 

tJb^T^. c:<DN2T-^ot^ffiT'$>-5i;¥ij»f$n§e:ttc:^;i>©-z:-. ^mmmm^ K 2 IC 

mt C ttl^V^ L*^L^*^e.. 7l<^®M-&^^>^3 00Oi&S[^Tt lA^e.Tth 

± 1> 46 ic , ^ ^ ^ ^ X ^ ;V *^ S i: a P.g S a& 5 o 
[0 1 0 8] 

cnicML. ^mmmr^ii. 7km<!Sim^^^ > 3 o o (Dmtiff. pre f ij;t)fg<^ 

oTt. JE:t;Pref2{cB-rS*T'«. mnmm 2 0 0 iCTkM ^ ^ ^ttB-T ^ C t ti^ T 

t tA^oT. 7}<^^M^^^5f^^'3oo©s)eA^'Tt ii:{g<. j±t] 1 7i<mmm.m t (D 

M^A"«P t 1 -e^o/ci:LTfc. 7kmmMi'^^^ y 3 O O^il^b^^^'P r e f 2tCjiLfc 
B# .-i^ T , 7k m ® i!c a « N 1 <t D '> * l/^ N 3 ( < N 3 ) ft ^ C t ti'^ X' ^ . H (D N 3 1: ^ 
(DtJcffitC ^ o i: *iJ»T^ n 5 C i: ^ 5 o o T , nrtl!aiJ«% K 3 i: "T S <1 t # . 30 

[0 1 0 9] 

c <D ^ ic'^mmmmti'^:^^ tm o c t It . 7km^m'^^'}' > -i^ 3 0 otc7i<^;^'x^® 

It. ttmrno^m-^ ^ t> . ykmrnm-^^^ y ^ 3 0 0 ^ conm(D^m^±^ < t ^ n t 
•b^x^ ^fcub. mnmm 2 0 0 (om^^mib^ c t.ti^x'^ %>o 

[01 10] 

D . nsimv^F : 

t c ^x. mn^i^xit. mmLfc t ^ . ^ 7k^^ <d ^ m ^ ?v y 2 4ii^m 2 

-Ktc^oTv^ntf. mnwm2 0 0 ^mmt ^i^^ykit^ i^:^^- 5 0 otctsv^rj^sn 40 
^n^tctb. mnmm2 0 0 (ommitmnumicurcrixi^^ti^. c (d ^ o ^mnmm-> 
7.7" L.^mmi^rzmm^ . m^n. mmicmm-r ^m^. ±isL/'cj:3*^i^x-:jf5o 

[01 1 1 ] 

^ii-T:-. :ki>c^ :^mmm(Dmnmm-y Tsr- j^izi5\.^x . ykmrnM^^-^ y 3 0 0 ^mm 
L X m^nm^ 2 0 0 ^ }^ m -r ^ rcii> <D ts}W] i'^ iz X . m 7 ^ m^^x mmt ^ o m 7 it 
mi<omnmm'>7.7-L.icisi>^^}^^W}i^(o^m^^-ryu-^^-hx$>?>o 

[0112] 

f'pti. s*«)ic{i, msEmi"^ t^mx&^<Dx. ^rj:;^^^ic^i^xmmicmm-r ^ o so 
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[0113] 

mnmi'Ff^ic:}si^x . m 7 ^.-r ts^ m i^iF f^^ mp^ t n ^ t . mm^ 4 0 0 it . $ -r , 7km 
^m-^^ ^ y ^ 3 0 0 icykMiS :^ti^f!&M.-$ nr ^ c t ^Tjkt m.Miy t'^iL-:> ri^ ^ t)^ 
g ^ *|J ^ -r S ( 7> f- >y y S 3 0 2 ) o m&(D^^. © 7 ^ ^' il o T ^ t:)- n , 7jc 

[0114] 

[0115] 10 

^jgig|54 0 0 {i. 7}<S-t>'-9-2 6A>S)C0l^m^5*^A±iLs nn^ykOUlS.! f)^n 

mmmumi c o \:x^X'io^i)^^ts'^m%-r ^ (xf->yys 3 0 4) » Ji^n?. nnrnm 
rSjSTco^LTti. ^J^{f. feJ;^8 0t:i:<±*^^^^nTv>So 

[0116] 

n-^o^^. <^ gi 7k CD s T w » * rU T c o .i: t> fg *^ « s }^ in 7k CO T 

400 a, i^al7J<M^Sc03■^^ ^t)«l;^7^;l/:724%^l©^--FfC-r5 (Xx^^SS 
0 6 ) o 

[0117] 20 

wlcD^aK, J^PttHfe 2 0 0 A^?> aifcf^. * »!t 8S 5 8 . ^ Sit M 8S 6 0 . Tk^fSM-^^^ 
^-^SOO. 3£i!itj3ii«S 6 0 . 4: J?S SS 5 8 ^ ^H" L T *^ 2 0 0 M S S ^ T' ti S 

o 

[01 18] 

U^X. 2 0 0 tc*5V>T. «Mft^SlSfc J: 13 b ti 3S * n S J^SP tK 

^^:<toTSu^£p>n, J^i^«}te2 0 o*^p>7j<ig®®-&^^y^ 3 0 oiceM^n^o — t? 
. ikmwi.m'^ ^ ^ y 3 0 0 \t . ti fcm^z. ^ -o X n X urn. ALti"^ K> . rtspo 

BE;'3fciS<^oT. 7j<«^jic^^«. ®i!cLT(/^fc7i<^**X^«im-r§o 
[0119] 30 

^clT-. $iJlilgP4 0 0 «. JS.tS'^y^ 2 \ t)-^ <Dl(k\!A^^^ Xti \^ . 7km^M.^^^ ^ ^ 

3 0 0 iy^ i^m^^ tl^ikMiS 7.(DS.t} ? h iJ^m^Kti P r e fJ.;^±li::9:oTU>SA^S7b>^ 

*ij^-ri) (7.-r>v^S 3 0 8) o 
[0120] 

ipj ^ CD rSS ^ . 7kmi3 7.<D^t) ? h -ti^mmS-ti ? r e f J; D {± . S ^ JE P r e 

fW±ti:^^^-el#^-r§o ^cDft> 7j<^;9'X(Dff;/3PhA'«»2Pi±;bP r e fJ-:^±tC^o 

fee., $ij®gi54oo{i. 7kmi3 7.^^(D ^ . :^m.m.m 5 0 (D i/ ^ -J V 7% )\, y i 0 ^ m \:, 

X . ^mWltam^ 5 6 <Di^ h 7^;Vy I 9 ^m< CT^t- y -f S 3 10) o 
[0121] 

utiles . 7i<mm.m-t^ ^ y '> 3 0 ot±, 7k*^]a-&^{cisicLTi^fc7j<^;s"x^sj{t±s 40 

«{(±l$n/-c7j<^;«Xf±, ^Enh3ti:^-rj;ati:, 5:jJit«(ttS?JitSS5 6. -^^1^ 5 3 
oT, i^i|St«m2 0 0 tcP.J&$n;5o #t*&^nfc 7k J«Si|^«Hfi2 0 0 {i:fcl>T, 

[0122] 

7k^®j^-&^ti> 7k«;9'x^)Ktti-r?)l^tc, iSiSSFS^^U. m.>U-r ^ fcub . 7k ^® 

M-^^^^^ 3 0 0 ^Win^t^m7kiis 7Hm'^m-^^^ y -i^ 3 0 okj: <() m^^t>nx . 

e<DigS«<ST-rSo tii£oT, **Si|st«H6 2 0 0fc{±. CKDiajaffiTbfci^^Tk^^M^ns 
[0 1 2 3] 

mi^x. mm^4ooit. nzs. 7j<tg-t>'+)-2 6*^e.<D^ttj^^*A;^>L, ?^ai7j<cD?gg 50 
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[0124] 

W ^ ® iiS m ^ in 7j< ® S T w ?^ ip » rU S T c o J: t> fg < ^ o T l/^ ^ « . ^ 

(Onmm'^U^l c OcfcDfg<^§$-(?. Xf--;':/S 3 1 4. 3 1 G^Ma^^OM-To 
[0125] 

%*3. XT--yyS3 14, S3 16(DMii«, 05K^LfcX-r^y:^S2l2, S2 14 
[0126] 

^•<D^i^ ?$in7j<©SSTw*^}^SnS2PiafiTcoJ:t)^g<*-3/'ce.. $ijffllgl54 0 0 «. 7k 

mis 7.m.^<D o io . SLm-WLmm^ 5 qcoi/^ hM;i/:/i 9^f^dt> :^mm^s o<oiy lo 

-^>yh^^;l/:/10^F»fl< (XT->yyS320)<. 
[0 1 2 7] 

3S:43, Xx>yyS3 1 2~S3 1 6 (D ^m^Wt K> m\,i. . tK^^Dc-^^^^V^SGO*^ 
e>SJ{ai*ni)7j<||7!fX<DBE:^PhA^»2pffi;bP r e f«r*titLT^»). 7l<^®i?^^^> 
^3 0 0 «^Ot>cft|li:*oTV^^I.>(DT-, XT--y:/S 3 2 0tC*5t/^T. 3^?5it^tB?5StgS5 6 
<0 ^ >y h ;b :/ 1 9 P=fl i; T . 7j< ^ ® ic -a- ^ ^ > ^ 3 0 0 tc f± ® 2 n tK « X *"i 
S /if ^ o T 1/^ i) o 
[0128] 

tA^oT. 7j<»iiiK-&^:J'>'^' 3 0 0 ltiiM^nfc7k^:«'XA^5?5oTV^?)|5gD. 7k 

3 0 0^fiJfflLTMI4«H62 0 0^?^a]^-<±§iii:ti"lHgT'$)i.©-e. X-r-yT' 20 
S 3 0 4cDSQSJcMSo 
[0 1 2 9] 

C^LT. 7}<«;?7'X;&t!5mLrv^;|.7j<^®M-&^^V^'3 0 0 *^^<Dt>cft8lC3S:§ST-. ± 
leLfcJaaA^'^OjI^n. ScD«^llC*ofce>. 05{C^LfcXx>y7'S2 16i:|W|«lO 
Xf--y:/S 3 1 SCDMS^HfTf^o 
[0 1 3 0] 

[0131] 

:*;^SS0iJ<D^i^«r1fi>/7.f-AlcJ;n{S> M5|s|.«}1fi2 0 0cDSjS*^'JSv>:^-&lc(i. 7\^mio 7. 
[0132] 

E . ^mm ■• 

[0 1 3 3] 

^-fS.Z/^tLr. ?^4n7l<®tgJSTw7b^«*&f#itig«Tt ag-alC^Lfc3'-rS>^*^ 
ffl fc *^ . 2|s: « cn |5g ^ $ n 5 O T' {i ^ < . ^ij X. . 7j< * © ^ ^ ^ 3 0 0 

^'W*a$n§7j<^;^'7>cD»fiEa^ffli'^rc<D^?-i'5>y^?^^-r^c}:'5tcLTt=):t/^o 40 

nrc7i<m:» 7.<Dm»mii. yicmf^m-^^^ :y ^ 3 0 ocDSiS±»i:-^'op#*"«fei. 

^'Mli:atjiL./c:$f^ = >'yt:-x 3 0 0'NC)7j<lg:;y~XC0mi&^#±-r?)J;5tC-r5c, 

m^'^iP7i<^ftLxm.nmm2ooic&m-^^^cticj:i!). mnnm(Dum cr^to-s 

o 

[0134] 

± le L fc II 0IJ *3 V> T . 3?: i5S Sit m J^t S§ 5 6 >y h 7^ 1 9 * ^ . C <D >^ ^ >y 50 
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h ^'^)vy 1 9 (D mm ^Piwn^ 4 o o j: o t ffli -r s j; a u fc *^ , ca^i/ ^ ^ h ^'^ji^y 
m^M^ ^ y 2, 0 Q mti'hmnn.mz o oiiij^-73[p]tj^-ri;^ii:^Bg-r§o '^-^x 

, jMih^^ta^J 5 c: i: J; ») . ?]< ^ ® ic-^^ 3? ^ 3 0 0 ffliJ © ffi;^; 2 0 0 tJ <D 

ij^^m^i^T^^-^ fg < ^ n (f . ^ ® tK ^ x <d « s& e a w ± ^ n § i6 , $ij p 

gP4 0 0 \Z ^ )\y f t t ^ ^ t ti^ X % ^ o 

CO 1 3 5] 

[0 1 3 6] 

±IB Lfc^M0iJti:*5V^T{±. AOjEift^tc^ 7K*iRlc-&^ ^ > ^ 3 0 0 tc 

;5?^'^3 0 0%3g(D«Sili:LT*^&. SteAHfT-T^JxdlcLTV^^o L*^L^*^"e>. 7j< 

^^M^^^^^' 3 0 o{C7i^miS7.-^w!.m\^rcm^x^-DX 7i<mm.Mt^^ ^ y 3 0 

Olc. $5.lC7j<|g#x^®lc-r§^^S*^ + ^fe§±i-g-ti:ti. 7j<*^M-&^^>^3 0 0«r 
[0137] 

±12 Lfc^S!60iJtc*5V>r ti. Mmi&f^tc^tT Lfctt«. # S Si ft M S <i i: « ^ *^ 

. # S i!) t H i) <t ^ L T M l/> o 

[0 1] 2is:^w©-iififi0iji: 1.x (Dmnmmi^ 7.7" L.com^^^-rm^mx^ 

o 

[03] 7kllSim^^^>'^3 0 0^©7j<^;9'7>®«$&%#ih$-l±§Mf^tc*3lJi>?^iP7j< 

[04] 7j<^l^M-&^^>^3 0 OlC«^$n^7}<*;9'XcO?5it«R h^7^5'^-^?i;LT 
. 7l<^iSM-&^^>^ 3 0 0-\cD7i<«*"X©«*&J&^$±$-&-i.Htft^ti:*5lJS<^iP7j<cDia]if 

^it ^ ^ n ^ L fzmm m X ^ ^ o 

[05] 0 1 ©j^i^«}1fi'>X-rAfc:j3ttSS^«lft®¥MS*^'r:7n-^^ - h X ^ . 
[06] 7j<^iiiE'a-^^>^5'3 0 0lc«3tt§ffi;tii: TK^fK^a tOM^^^S^fSi^ST'fe 

o 

[0 7] 0 1 <D mnnm 7. HZ ^ ^ Mi m i"^ <D ^ m ^ ^ t y - ^' ~ h xh 

[0 8] 2|s:|IS(6 0IJlC^^-r§J:bi|t5!0iJi;LTi^iPt«Hfi'>Xf-A<7D«fig;&^-r«^0T'fc5o 
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